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Hindi] I 
I P»H 
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Z t *S8#® 1 lE«©£fi£DN 

A. 

[St*® 3] -&*DNA*iTElC^-rS9K»^»0& 
*Tf * fc<7>Ti&*gi!*® 1 8M0'£f$.D N A. 



Patl 
I 



Sill 
_l 



SphI 



lbal 

I ; 



Sail 



Ipnt 
_1 



Xbal 

I 



tail] 

I 

l.t kb 



[ft*® 4] ■^DNAtfEfllSCDEfUSff lT^S 10 
nSEJlJSWr^ *>©T*SS!*® 1 iB«©£/£D N 
A. 

[H*® 5 ] £t£D N A *<E^JS©ffi5)J#^ 2TiS 
n*E?»I£#TSt>roT*5i»*® ifB«co-&j£DN 

A. 

[IS*® 6] at*®lfcV>U5ES©-&j£DNA£# 

[H*®7] si*®6i2«©77X5KTJs>s?6&3 

[IS*® 8] »£«>a<X5o:y->7 • 3»J (E. c o 30 
11). /WVX • -fr^X (B. subtllls) 
SfcttA^X • :7V t*X (B. b r e v 1 s) 

a*B7EaSoa*«j. 

[a*® 9] a*®7*&tt8f2«©a*^s«itetf 

;i^5 tfcftat-f at hlfil«7;V^5 

[0 00 1] 

[il±fflfi)l»»] *^WttbhjfilM7J^S> (H 30 
SA) S3-F-r-5ae^-&tI-&^DNA, ^sedn 

[0 0 0 2] 

mxo&m ffi«^.DNAs«ifflji*tc«fcoT. *n 

©fflfi^li. mRNAfcPKLT. }mi£B%\Z&z>X 40 

<^atfccDNA^e^a-->^-r^ctit<toT# 

mm 5 8 - 5 6 6 8 4 SSIC c DN A©HKffi*»SJ^Sn 

[0 0 0 3] gas£n-KT*ii£^j-?-©ges© 

75yee^S175/KICO#DNA03tgS*^^ 
75 7 8lC#£-f ■5fi£B^tt&-fL i fe 1 OTtefcH. 



[0 0 0 4] ftoT, fitEto^-cras^nfccDNA 
*» e. fcsae^ i*ss^jia*£<fc icfc ht^jh s na as 

[0 0 0 5] jgfe?S«SS#-5fctt5Sa^«S 

n 1 1 j: r> xm cmm? <omi®m&mmmz 

&mtt?&$i&m*iz&&i-rzitmz\z. ae^+tstfE 
t-*faffi»$pm*a<a*BicEBsn'r^a c t*t»^ 

cDNAtc*v>xttae^-«t'ic#ft-r«.«!iis 

[0 0 0 6] 

[s^a<»»uj:5fr5iis] ±sE»a<, 
^siDifs^san^ic^-rsiitttfeic. a 

<fc OSS^-fc < SStiDN AE*J£8tJ E 

nt^scttfssns. *»wcdb6<)«. cdnas 
ffl nTK<s*afe<»**©«aH ?&ig84<&T» 

<5 C <h tC ife -£> o 
[0 0 0 7] 

[HS«:«ftf S&»(D#a] *&93£e>tt, JiS^SS 
*«T*-6t ha*OMeST*5t hiilfS7;K/5> 

Sn-K-TSDNAEai*, 

©75 y*ea*s<b£ttftfr*. 

OftflU:*JS&JBfett«MIRff*8tt«aU 
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y ^T-*6*Bfck hJhill7^^5>**BB«©B 
AfclMfrratfcfcfc, 

fc<fc D g tt©k hJh« 7^73 >££g-T£ £ 

[0 0 0 8] ST\ cDNASilfJt*M (E. co 
1 i) , tt^® (B. s u b t i 1 i s) *<Dft£*T 
b h JfiiftT;!/^^ >**tiM-**fett, ^MB8 5 8-5 

6 6 8 4, ftBBS5 8-l 5 0 5 1 7, #B§G86 1-2 

7 5 2 2 9, #18086 2-2 1 5 3 9 3tt£fcB**n 

»0BVicDNAO»t?tt*©aiC, « 
^T±B«fctta"rtlB»39«**t)©T**. ^:BM^ 

62-2998 s\z\mfc<D7z;mmnfr*>mM'2ti 

RE8lttttHIB6 2-2 9 9 8 5 KPBwSn-0>*75 

[0 0 0 9] *»W#6»K***ICBU&3 F^fctt 
BUT, t hJfilflly^S^&a-HT^DNA^-tf 

[0 0 10] &£, *U^^U*?-HO^J«teH:hU 
IXfJW (Nuc. Ac id. Res. J_0, 6 5 5 
3 (1 9 8 2) ) ^ -fc7s^7S.#<1 h& (Tetra 30 
hedron Letters 2_2 , 1 8 5 9 (1 9 8 
1) ) »0£feWTfcBR*hT*D. ^fnojft 

[0 0 11] £fc, ^t^ftS^^F* 

[0 0 1 2] fcfcCO'&JSDNAfcl&jfcfcBAU 
[0 0 13] *56^lC*5^Tffl^6n*^X5 Hli» 

fcH«snftv^*BBft«r*t-rft«^Ba*±<« ^ 

«Sh5pSC101, pBR3 2 2, pUC19, p 
UC18, pHSG2 9 8, pHSG2 9 9, pHSG 
3 9 8, pHSG3 9 9<S«rJ8V>tltfJ:V>. 

[0014] pub 

110, pC194, pE19 4?$iWttK 

[ooi5] ;t^x • ^i/trx&fi*t-r««'&e. 

PHY5 0 0, pNU2 0 0 (Proc. Natl. A 
cad. S c i . USA, 8 6 , 3 5 8 9 (1 9 8 
9) ) ff*ffl^n««fcV>. fc^/v* HDilb^* 



[0 0 16] *IC> £CD<fc5tCbT#fc&*&*DN^ 

Tr**s»ReB-r*<ot?**. ^H&&&<*:bT®«ffi 

TB#ftlcfiBt)Kli»**fc»»a* «n««s 
[0 0 17] »««aSfcifcf*&B, BBK. atftttM. 

«fflB*3»«i*fcB3frr«*Bt^«'b©fcfflVins:j: 

v>. ««»Wtt«fflB*fcJ:oT*^*ftO»fcWe* 
tlttfr**. a*5«rW^6 1 0 0PSmSBTJ:V>. 
[0 0 18] ***a»D JitfJWBk 
fcSaESttfcB^tt, BB«B#«:Uy^-A, JHFtt 

-tn*»»i*a«HpK±oT#*Hi/*ffv^ a#£< 
ffl^en*HPLcft*»c 4 t-3T«is-rntfj:vi. 

< ffi tr i. & n* H P L C J: o T»Jtrntf J: 
[0 0 19] HT* *B«**BHfc«oT**ttfcK 

[0 0 2 0] 
WB«1] 

[*ft*t hB«7»7a >aerco*^] 

Tfc*. thJh«!7;^$>»45 8 575yi6T**fl!> 
T1 7 5 5«S<Ba^#^fc<£fciS«T*D, 
<fc*2 5*S*K#«bT£*T*4«#*«u £fc 

tt»E?"J«*»BT*S*SlC»^T^X5 FK&*& 

B^SfrV*, *JlTBBEW«)«B*ffoT*6*(*ft 

[0 0 2 1] ELt<D$im&ftttht\Z. 
«»^***»*lc«^**IBBB©BB»ttft«Wa:« 

[0 0 2 2] Pft&BftBttBtt&NK. ) 
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1 («* 13KSL*s7.t A^gtCatfc 

©*bs® -cta/a 3 nr v> * se^&t *t * u % * < m v» 

5 (FEBS LETTERS 58. ,1 34. (1 9 
75), Nucleic Acids Researc 10 
h 9, 6 1 0 3, (1981), Proc. Nat 
1. Acad. Sc i. USA, 7_9, 7 1, (19 8 
2) , J. Biol. C h em. 2 6 1 , 6 7 4 7, 

(1 9 8 6)). 

[0 0 2 3] *3HB*SWU 

ttXK, mRNA<fcOfe»LfccDNA(&&gE^J£ft 

Srl/VvJtSt, gp*£, Nu c 1 e i c Acids Re 
search _9, 6103 (1 98 1) RtfP r o 
c. Natl. Acad. Sci. USA, 7 9 , 7 



ftBl¥4-2 113 7 5 

1, (1 9 8 2) fc£fc#*ICUfc. 

[0 0 2 4] LfrU ±j*C0 2OCD3tSR^$nfecD 
N A*6«**iHft7S y BIEJUfct) 2 $r0r©«&j£# 
£5. i-^t)*10»^ieojmB^6«o&mRNA^ 
SMtUfcfc© (Nucleic Acids Res 
e a r c h _9 . 6 1 0 3 (1 9 8 1 ) ) , ho 1 Oft 
*AC!)ffHi*6*^fcmRNA^6««Ufc*>© (Pr 
oc. Natl. Acad. Sci. USA, 7Jh 
7 1, (1 9 8 2) ) T»*. 

[0 0 2 5] *»n*6»ftffitt«#ATdcAOE9<ft 

»R*frK DNAE^SI0O#S»£fft5£Lfc. 
[0 0 2 6] ^(D^ffiEW^nVtf^-^OS^Slii^ 

&v>fc. gKMI;:*£Lfc»^<0^EW£Blfc* 

[0 0 2 7] ZORtrbfcaeTT©:! H>0ttimft 

[0 0 2 8] 
[Si] 
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TTT-Ph« K0.17XJ 
T»T-Tyc 0(0.00*) 
T7C-Phc30(5.I3%) 
T*C-T y r.flH f 08?Q 
TTI-l«n 0(0.00*} 
7AA-"* 0(0.00*) 
TTCUo 0(0. 00*) 

CTT-Ui 3(0. 51X) 
ClT*Dla 0(0.00%) 
CTC-U« 1(0.17*0 
CA<MI«16(2.7<X) 
CTA-U» 3(0. SIX) 
CAA-CL* K0.17X) 
C76-L B «?4.»t»X) 

m-iu o<o.oox> 

AA7.An O(O.OOK) 
fTC-Hj 8U.q7H) 
A^Aia]7U,9lX? 

A7A-n»~o<o?ooK) * 
AAA.L»«sa».aun 
ATe-wt eM.aa*) 
AICLm 2C0.34H) 
,77-f»*7(a.91K) 

; SAT-A*p 1(0.17*) 

6TC?»l 1(0. 17X) 

j 6AC* a o33(3.9BVl 

RIAilHUimKJ 

j SAfi-«l« 4(Q.68K) 

[0029] T***bfc«#tt* *B8®T*SicS£Si 

bV7b7y>* **ifc3H>a— fe-^IOMSDJWl 
e>to^vXr>f ><D3- (#5tXS)t : JfflB&X 

1 5 4 1 (1 9 8 3)). ±B©J;5l;:&fcA; 



7CT-SerlS(2.S§fr) 
TGT-Cya 0(0. OOX) 
TCC-Sir MhVM) 
7CC-_Cj.JMS.93Xl 
TCA-S«r K0.17X) 
TCA-w 0(0. 00X) 
TCfi-S.r O(O.OOX) 
7C6-Tr B USAlhl 
CCT-Pra O(O.OOX) 

CCC-Pro 0(0. 00*) 
CCC-Ar.10n.7IX) ; 
CCA-Pro U0.17X) 
CfiA-Ari 1(0. 17H) 

CCC-Ari 0(0. QOX) 

• ACT S.r 0(0. 00*) 

ACC-S.r 0(0.00%) 
ICA-Tbf 0<O.0Q%) 
ICA-Ar, 0(0.00%) 
IC6-Thr 0(0. 00%) 
A 6 6- Art 0(0.00%) 
CCT-Al>g2ta.76*> 

ysr-Gir 

CCC-AIa 0(0.00*) 

isti&u aiq.gfK) 

CGA-61» O(fl.OOX) 
6GG-61, 0(0. 00%) 

>*a-F"r<&X^V>a»<ODNAEWlCO^THi; 

[0030] 
[£2] 
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TTT.Ph,2i<3.58K) 
m-T»rl2<2.05H> 
TTCPhQlOO.TlX) 

m-L«10C1.7lK) 
TAi— • K0.17K) 
ITC-L«ol2(2.0S«) 
I«G-.». 0(0.0056) 
CTf-L»»l8U;07K) 
nMliUO.BSK) 
CTC-L«iS(0.B5X) 
' CAC.il, S<0.8S*) 
CTA-Lai 4(0. 68H) 
CAft-6laJQU.TlM> 

; ATT- IU 3 <0.S1H) 
. MT.lsalOU.UX) 
ITC^U 4<o.6ax> 

■TA-IN 1<0,17«) 

»TC-H»t 6C1.02X) 
MS.ly*19<3.24K> 
«T-fiiUH,BW>' 

CftT-l*p£5(4.27H) 
6TC : lil 7C1.19K) 

CTI-Val Tn.iai» 

6U-Clu3T(B.3HO 

fits- n y&s&mn 

GlC-Cli24<4.10X) 

[0 0 3 1] 01 lC^bfcE^]^^T> &WZ 

&SAAGCTTCDH1 n d I I I gMfctefig^SI&O 

[0 0 3 2] Fok I »Bttffitt0!) 9 1 3 tSS 

<±«R/Tffl» 3' {ffl£9J»r-rs<Z>T, IgfaSPft* 

0 2 0^-5ic7^/^gB^jo5 ' \zmmvrm<ct\z 

[0 0 3 3] ae^tt®ftg^JB»*fMRVSKH i 
n d I I I, Kpnl, Sail, PstI, Xba 
I. SphI, BamHItUc. Zftt><DBmT<D® 

[0 0 3 4] DNAC^fb^ja 
8:irLfcDNAE#I (01) $@4©<i:5l:77W> 



TCT-3«r SiiLliXJ 
lCT.C»lS(2.5fi^l 

tGC-C, a 20<3.41»O 
TCA-Ser 6(1.02*X> 
0(0. 

ICC-Str 2(0.34X1 

us^ro irfl.mn 

CCT.Prol0(l.71H) 

CCC-Pr. cu.otX) 
CGC-lr, 1 (Q. 17KV 
CCA-Pro 7U.UX) 
CGA-Art 2(0.54X1 
CCG-pro 

CCC-iri 2(0. 34 K) 

IGT-Ser 6(1.Q~2K) 
KC-Thr Tfl.HE) 
ICC-Sar 2(0.3450 
*CJ-T.rl2(2.05K) 
18l-lf-|13C2.22K) 
ACG.Tfcr 2(0.3490 
AGB.Uri 4(0,68*) 
6CT-aia29(4.9SX] 
GCI-6I, ?<0 t 34X? 
6CC-llaHC2.39*) 
GGC-CI, MO.SIX) . 
CCft-U. 17(2.9030 
GGA-Cly 6(1. 029O 

ccct-au 2<g.34^> 

GGC-Gly H0.I7X) 

McftflU Applied Biosys temstt 

**75 ?4 hft (Tetrahedron Lett 
ers 2_2, 1 8 5 9 ( 1 9 8 1 ) ) iZ&Q^n* 
ft^&Lfzo 

[0035] mte=t-e>m& 

40 »36Ufc«rc, .lBoiWPTtti o 0 fcfn^;u£ffli> 

re. 03, 4 \Z*Ltzffimm%XSr3<D7Uy?\Zt> 
T4U«-*T^y->3>LT^DyJI:«at 

fn^^puci8t)U<« P uc 

NAE«S^t*+*>S (Science, 214 , 1 
2 0 5 (1 9 8 1)) \Z±?T4>tL< th2®\Zt>tzz> 
T&&Ltz&. &7uv2<DWiK*m&Vtz* Wz&Vi 
frftUgtpUCl 8£fctepUCl 9»Ug^l 
50 ViT7^y—>3>&ff^> 7Uyi?l, 2, 3WD 
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fetB»7D-^SpUC 1 8£fctepUCl 9lC*D 
->{kLtz. Sft): 3 OOtBW^n y irft 1 ^ g t p 
UC1 9fcJl w g€ffl^T7-fV-2/3>*fr^ £7 
D y * SStt Lfc B WOUfirP 7 X S H p H S 
A«B*Lfc (03) . 
[0036] 

5 HpHS KpTl 3 s (Nco) 

(J. B i o c h em. , 1 0 4 , 3 0 (1 9 8 8)) 

tfrzme ic^-r ck 5 icsftgy^x ^fpsdhsa4 

£j£j£Lfco fc*5* 7^X5 KpTl 3 s (Nco) 

I*AJ 1 244 7 (FERM P- 1 0 7 5 7) *»6 

[0 0 3 7] JlCOSgS^^X^ FpSDHSA4tf)IB& 
©»»I««TC!>»DT**. fid%. pHSA£FokI 
tBamHITftRU &t>*£fr»rtf- OSdcfc MM! 

PiSS-rSo pT13s (Nco) KlaltB 

amHITtilKU *#t>#©BWfr (trp^D^E-^ 

2. 6kb»M*) Sr^ST*. £cDPg#,h0 5 fc^Lfc 
«DNAttT4U«- fefT7-ry-v-3>LTpS 
DHSA4£#BBLfc. 

[0 0 3 83 £©£5fCLT^Snfc:/57^ FpSD 

HSA412, trp^P^ *^U-?-<DMW 

T, Me t3»*fc*»ffl!HSA^B[»Ji«LfcSaS» 

[0 0 3 9] *iCdC0^y^X5 HpSDHSA4T 
< ffl H SnstttLfrli^* Aftfcffl »T*IMH 
B10 ltt«*S«ftU JBBfclfcttHBl 0 1/pS 

KHjPO^ NH4CI, MgSOi, CaCh, 
5>Bl*«r»«TJ«Ufc. «*H»«4P5HTM 

[0 0 4 0] Ilg, 2 0raM Tris-HCl 3 
OmM NaCl 0. 5M EDTA/ty 77— fcH 
SU 0. 2 5mg/mlUVf-AT0tlWi 
fl*«*»L&. 3Sfe£ffi&gim 2 OmM T 
rls-HCl SOmMNaCl 0. 5M EDT 
A/t-/77-{CTffiS, mfiSttU lOmM EDT 
AtHKICfiSU iei^tlfc. 

[0 0 4 1] 0 7 (A) ttHBlOl, HBlOl/p 
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12 

S D H S A 4 <o±m# m ejttf«fiH»* S D S # U 7 
jrU*73 H««*BbfcHT»5. H*©1, 2, 
3, M©K*tttaT©»DT**. 
[0 0 4 2] 1. HBlOliSftiS 

2. HB10 1/pSDHSAE12^iMd 

3. HB1 0 1/pSDHSAE 1 2 W&Mft 
M. SH 8 *?-*- 

HB 1 0 l/pSDHSA4©B#Safctt, ®£©H 
B 1 0 1 fcfifL&ftfc^i^y**56 7 K©/t>F]WB» 

[0043] 07 (a) kmm<om§mn& (ses« 

1/3 0) , SHSAftftT-Jx^^^D^f^^ 
£fTfc5£gl7 (B) <0£5ft/^->(;:frD, mm 

[0044] m&*6Mmk?T-is>r-si®{£i,* v 

ftXl/^f F-;i/£flD*T (f 1 n a 1 0. 1 M) 1 
20 OOt:2#S&3IgL i»«HPLCTWB«fi£fMlL 
tz. £tt£7^/&v-£X>1*--IC?H^ N*S(^iE 
©7^yg&E^J£i^fc<i:£3, 0 8©£5lC, P8»tfc 
1 6 7Sy&gg©£T#-&L&. I^K*, O 

bserved tt£IRK:WRSnfcE&!*. Predi 

c t e dtt^ufcEw^-tn-ens-r. 

[0 0 4 5] a±© ^II:^^tn*si: 
Me t«SOftlflbfc^TtFjfiif97;U^>SJSe« 

[0 0 4 6] i^eeftflcHB 1 0 1/pS DH S A 4 
30 (AJ 1 2 4 9 8) H Xfgft*K«±«X*W^fc 
^f€$nTV^ (FERM P- 1 1 2 0 8) • 
[0 0 4 7]I6S:6Mmy>«m lMy 
h— 1/1 Omfin^LTl 0 0r2#-Cj! 

{C<fc*t hJfo*7;^5>Q£jSSttl 5-20mg/ 
L/O. DTfc^L 4SBBB36 1 -2 7 5 2 2 9 Kte, 
*B§aiC£tt£&i§£j£S5-l Omg/L/O. Dtf 

easting*. *^^tc<i:^^s^ ccDSSfeja 

g£ 2 fftK±±!s]* fe(OTS5, 
40 [004 8] 
[§£&S0?I3] 

PUB110 (J. Bacterid. 1 3 4 , 3 1 
8 (1 9 7 8)) i*MO^>jr-pBR3 2 7 (G 
ene _9 , 2 8 7 (1 9 8 0)) ££E coRlW 

^^-pBU4 3 7 U«Slfc. PBU4 3 7 1 

50 S^SttfcR^r* (H9) . 
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[0 0 4 9] ttSBOo-7S7-r«efamyEO 

0. 4kbcD®^iC#fibT^0, «]3-lact 
ama s e SttfSTO^^X^ F p TUB 2 5 
6 (Biochem. Biophys. Res. Com 
mun. 1 3 4 , 6 2 4, (1 9 8 6) ) Til log 
HMO. 4kb HI nd I I iKfrfcLTftSn*. 

[0 0 5 0] 01011 a-7^— tfO»»K:*S«-C 
h D »»Kr ttW D IB S *l ft F 

(A 1 a 3 3.) ttiE©75/KE^RtfDNAEM«« J0 

KACDiti»tBe»e?oN5S«ioii[aic, 7s/ke 

Wft*Aft^tft<an-{rte«IHBi*aStt*EllU 
*<OM *«BrA t N5lcMI*T*^ffft <fc 3 ft 7 S y K 
EyO*3-HTft^*DNATii«rrfttJ:^. «9r^ 

7 5 J MB&tfr 5 * A £ nft D N A E^J £ "b t 
RllBft«IH**«Mt*«»bfciJ:ft, Hap I Ifftt 
A 1 a 3 O^n-H-TftE^I&GCTT&^GC 
C iCMft-T ft H £ tC«fc o T&f-CON o t I 2> 

[0 0 5 1] -tJlT, 01 l©£5fc£jSDNASAp 
plied Biosyst emsifcB©DNA#jS« 

^-pASEC 1 £fll£Lfc. pASEC 1 H 

No t I tSma IT«RU £&<&1M££^<Z>3 * 

LT^fet, Wff £ 5 ' *4hPN o t I c o h e s i v 

C:^T#ft<fc3^tjTVift. 
[0 0 5 2] HSAftg^XSFPWIB 
SrfBl 3JC«-r«fc3ft2*cO'&fiKDNA*ff«Ufc. 
£0 2 ?O#jADNA&I0KM 1 T«IBLfc^J«h h 
Jhfll7*^5>Jie^**tr^9X5 FpHSA (03 

UC3 3HSA£«£bfc (01 3) • 
[0 0 5 3] ro^X5HpUC3 3HSAtD*J§&0> 

[0 0 5 4] gP5, pHSA£Fok I tBamHIT 

wwu (£*st hiia«7;u^>ae 

?<0*g5#£^in. 8kbBr)t) £H©ffto 
pUC 1 9£BamHI tHlndl I ITSJgfLT* 

4U3tf— KT»ISU l«0^7X$KpUC3 3HS 
A£«|gLfc. 

[0 0 5 5] $T*fc:/7X5 FpUC3 3HSA^H 
HBSBamHI-CfflaLfcaiC^l^y^fflau *V> 
TNo t I TfflSTftEifcioTfcfcnfcl. 8kb 50 



©KM-t, ^X^HpASECl^Notl, Sma 
IT?ffl31LT»fc7. 5kb©KfrfcfcT4U;W^K& 
JBUTB*Stffc. £<D<fc5fcUT»&tt&:/7X5F 
#fc hlkm7)V7=i >»^7X$ F p AMY 3 3 H S 
A4Tfcft (014) . 

[0 0 5 6] feggjC^ftb Kfejft7Jj^3>£g» 

^^^^e>««atcA^b#ftttmei a 5 1 ot* 

(J. Bacter iol. 1 6 5 . 9 3 4 (1 9 8 
3) ) 5:11(0^7X5 HpAMY3 3HSA4?^D 
h^XhftfcckO^ftlEftU ^S6S»1A5 10 
/pAMY3 3HSA4£fc 

[0 0 5 7] £0.fc3fcLT»fc»H«M*lA5 1 0 
/pAMY3 3HSA4ta>hDH^Lty7X5 
FPBU4 3 7 l£^ft^gfc&«cl A5 1 0/pfl 
U4 3 7 1 tOH*ftFU^FX B^X+X, NaC 

1, 3 7tTSIigSL&o 1 
4, 16, 1 8«rWC*«S**>^U>yu **± 
«* 1 M 1 ft? 1 Bfctf 5 StM D >JcX# 

y^n-/T-r ^sffftofctuft, 0i5tc^r<fc'5 

sWJIBSnfc, ft** l^0*k:*^TS tandard 
sli SI GMAOE ssentialgloblin 
free HUMAN AlbuminW^:. B 
rothOfttl:it hUfc. H*©1. 

2. 4, 5 tC 13 1 A 5 1 0 /'p AMY 3 3 H S A 
4** 3, 6 0tt@JC«l A 5 1 0/pBU4 3 7 IS: 

[0 0 5 8] ^KKttKl A 5 1 0/pAMY 3 3HS 
A4 (AJ 1 2 4 9 3) tlA51 0/pBU43 7 1 

(A J l 2 4 9 2) tt, X3K»*R«^«l36W3SBrJC 
^K^nTV^fto ^©^I6S^^ 1 A 5 1 0/pAM 
Y33HSA4OTERMP-11207^ 1A51 
0/pBU4 3 7 1#FERM P-11206T& 
ft. 

[0 0 5 9] 

Slfifll fcB«©B«fc*ff««bft#&Bfi^®K 
tt*frofc. thjWi7;^S>©75yB6B»«tt«Bt 
©XKlCfc-pTBB^^nTVift^ «i&ttSl*fc4>L 
r-3<0ffii!#*ft (FEBS LETTERS 5 8 . 
1 3 4, (1 9 7 5) » Nucleic Acids 
Research 9», 6 1 0 3, (1 9 8 1) , Pr 
oc. Natl. Acad. Sci. USA, J7J9, 7 
1, (198 2), J.Biol. Che m. 2 6 1 , 
6 7 4 7,(1 9 8 6)). 

[0 0 6 0] *56W«&tt. -J£ICDNA©E?JJ£*# 
ft^dt7H / K©E^J^*Je>ftcfc 0 fc«Bttrt*»^fc# 
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(9) 



&Bi¥4-2 1 13 7 5 



15 



16, 



c dnath as«6^oi»fc«»©iiD*v^fei:»Vij: 

W«t>«*tt38«*^tWWfb. J. Biol. Che 
m. 2 6 1, 6 7 4 7, (1 9 8 6) fc«*Stl&73 

[0 0 6 1] 3>tfjL-*SJ^T75>>KE#W>&Bt 

TAT-Tyr 



[0 0 6 2] -t©««EJ9*3>bri-^<D3lS^«BB* 

[0 0 6 3] Z(Dm$tLtzi&fc^<DU}z><D®imm£ 

[0064] 
[S3] 



TTf-Pfce H 
2TC:Ph«39 


.171) 
■6,101) 


TTA*L«o 0( 
TTG-l«u 01 
CTI-Uu 31 
CTC-Uu 11 
CTA-L»u 31 
CTC-UuS4< 
ATT-Ile Oi 
ATC-I1« 6 
ATA-IU 0 
ATG-Hfit 6 


.001) 
.001) 
511) 
.171) 
.511) 

[ 1.0H) 
















[0 0 6 5] T«*aU&*»tt. *BiiST*»;:fssi 

5n^t^>Xr-f >0n- FT** (##3tK : J^flSX 
¥,2, 1 5 4 1 (1 9 8 3)). ±B©«fc"5lCStA/ 



>ft3-F-r*x{ry>BS»©DNAB«»ct>ViTHi: 

[0 0 6 6] 
»4] 




[0 0 6 7] 01 6fc^LfcE#Ifc*3V>T, ^SJ 

fcifc*AAGCTT<DH i n d I I I ffiftteSte^SIS 

[0 0 6 8] Fok I aBMffttC[)9«Sai/l 3 Jgg 
g2(D£?lC7^/B£E?U£>5 ' tcBMgLTB< ^tlC 

HEW^TPfcVJTfe 
[0 0 6 9] Se^ff<D*«JCffllr^»K»*»H i 
nd I I I. Kpn I, Sail. PstI, Xba 



I, Sphl. BamHltlL 2in6©»*T©« 
IKj^H^B 1 7 
[0 0 7 0] DNAOm^ 
40 ISfrUfcDNAE^J mi 6) £01 8 0><i;5 JC?^ 
*>MciHHU Applied Biosystem 
sa©DNA^jS«&fflViTft^©7 5^>F©W« 
£#X3}>7^ ^ hS (Tetrahedron Le 
tters _2_2. 1 8 5 9 (1 9 8 1) ) IZ&K)* 

[0 0 7 1] a^OftlS 
-oJ&LfcDN Atf) 2 6 0nm<D^a£«5£LTfi££ 
ftfcl/fcaiC. 1 HOftfrrtt 10 0 fc?rH&JV£ffiV> 
fc. 017, 1 8\Z^LtzMVmm-V8-D(D~7ay2\Z 
50 t>\% #yay^MnW«$7^ 
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17 

UC19 K^n— >flsb£. ^D->ftlfcS^Dy^ 
(ODNASe^J^yf^yft (S c i e n c e, 2JL_ 
4_, 1 2 0 5 (1 9 8 1) ) |-<fcoT^<tt>2I5Hc 

gtpUC 1 8£fctepUC 1 9*51 tx 
gZft^Xy-i ?— ->3>£frl>> ^Dy^l, 2, 3 
t?Uy94, 5£, ^P!V^6, 7, St^n-etl 
^Jjetrc+WW^D^^^PUC 1 8^fc«pUC 1 9 

gtpUC19»l u g£m>T5-f y—>3>£fr 

FpHSAE2£«Sgbfc (Bl 7) . 
[0 0 7 2] 

{%&m 5 ] hjh»7^^5 >«e* ©*■ 

BTCDfES (1) ] 

AfcffrSbfc. fcfc* ^0*> SDI4UaRV-A»'&« 

5FpHSAE2&^775HpT13s (Nco) 
(J. Biochem. , 1 0 4 , 3 0 (1 9 8 8)) 
t3^6H 1 9 iC^T^K^^Xa h'pSDHSA 
El 2ffjSb&. ^7X5 HpTl 3 s (Nc 

o) X*tt*R«t*3j8W«BffcflfKSnTV^ 
«»«*AJ 1 2 44 7 (FERMP- 1 0 7 5 7) * 

[0 0 7 3] t©JJS^7XSHpSDHSAE120 
■H0B«te«T©3iD"efc*. pHSAE2£ 
FokltBamHI T«HKU &fc*i*fcBr>t 

khihfli7*^5>ae^©*«»ft*t«Bi. 8kb 

Srfr) — J!u pT13s (Nco) feC 1 

a ItBamHITMU (trp^ 

££tr«2. 6kb0rtf-) SrSSat"*. £OW££0 5 
lC»bfc^tiEDNAtftT4 Utf— KT5-fy— >3> 
LTpSDHSAEl 2*m$k\stz. 
[0 0 7 4] Z.O£.?\Z\sT&t>tirz777s* HpSD 
HSAE12H trp^D^ sfrtl/'— ^— 

sj»t. Me tasic^asiHSA^Bsajgufcsa 

£LTt rpA^- 5*— ^— SrffifATV^. 
[0 0 7 5] ^iCCCO^S^^X^ HpSDHSAEl 
2 Tj§#<£ < fflVi 6n«*flyHf HT*H 
IHB10 ltt«*MHfcU MgftttHB 10 1/ 
pSDHSAE 1 2£#fco £<D«i££OlO-;** BfS 
X*>U KH^POi, NHiCl, MgSOi, CaCl 

BMT-f >K-^7*U*IIIC J: «W« 



10) ftBI¥4-2 1 1 3 7 5 

18 

fc. 

[0 0 7 6] Ilg, 2 0mM Tris-HCl 3 
OmM NaCl 0. 5M EDT AKyy7-\Z& 
SU 0. 2 5mg/ml U l/^— ATOtlWW 
8W&®»bfc 0 lUfcttaattHk 2 0raM T 
ris-HCl 30mMNaCl 0. 5M EDT 
A/ty7 7-lCTtt#, WtfaSttU 10mM EDT 

[0 0 7 7] 07 (A) ttHBlOl, HBlOl/p 
10 SDHSAE 1 2 S D S # 

2, 3, M©JWttKT©aDT»*. 
[0 0 7 8] 

1. HB 1 0 l3>M#Sfi 

2. HB 1 0 1/pSDHSAE 1 2±m&m& 

3. HB101/pSDHSAE12ifiI» 
M. frTik*?—tl— 

HB 1 0 1/pSDHSAEl 2<DW#m&[Z\Z. fi± 
OHB10 llCfcUl£nfcVi#^Sft6 7KO/OW 

[0079] 07 (a) fcpmotftikaft oast* 

1/3 0) * 5iHSA^T^xX^>^n^f^ >^ 

Zfttevt®7 <B).©,fc3teAW->KfcD, 3£&# 
i^Lfcliateiat: hiifll7>P^>ft#iK«rr*j: 

[0 0 8 0] iBft&6M*Ky7^>?>TRl«ftU 5> 
mw-f h-^fcflOa-T (f i n a 1 0. 1 M) 1 
30 0 or2#»«*. ffiffiHPLCT!S&Se£S5&b 

y *E MfcSKfc fc C 3 , WZV>£o\Z. PKfc 

b s e r v e d RgBlcaSStlfcEait. Predl 
c t e dtt^fcLfcE^JSr^n^n^T. 
[0 0 8 1] tt±OJli^6, *BBfc*t*TN5|tfifc 
Me tJMlOltlllU&»TthJl»7^5 >£«fttt 

[0 0 8 2] JgieftftHBlOl/pSDHSAEl 
40 2 (AJ 1 2 5 7 6) H X*g»SKa±ttXDSW^m 
lC^I6$nTVi5> (FERM P-1 1 804) . 

[00 8 3] «fi£6M^7-^>T*I&fc&, lMy 
WXH JUftl/1 OMM^Xl 0 0t:2#T& 
TCfcfrV*, iS»fflHPLCJC<fcoT^aUfctI15*S* 
lC±*fc hjtafl!7^5>©±jS»ttl 5-2 Omg/ 
L/O. DTfeoTco ^^B36 1-2 7 5 2 2 9IC«, 
*Ml:*W«t«15-l 0mg/L/O. Dtf 

E«snt^5. *&m\z&z±i$Mn % coM&ft 

50 [0 0 8 4] 
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(11) 



»B s F4-2 1 13 7 5 



19 



20 



[MM 6] 

pUBHO (J. Bacteriol. 13 4 , 3 1 
8 (1 9 7 8) ) ^IS©^^-PBR3 2 7 (G 
ene 9_. 287 (198 0)) ££EcoRlB5ft 

^^-pBU4 3 7 U«Slfc« pBU4 3 7 1 

(0 9) . jo 

[0 0 8 5] tt?I0a-757-iiaefamyEO 

0. 4kbO«««C#ttbT*0, *B§B/3- 1 ac t 
ama 8 e SttWT»»n^7X3 HpTUB 2 5 
6 (Biochem. Biophys. Res. Com 
mun. 1 3 4 , 6 2 4, (1 9 8 6)) Ttt. ClOffi 
«#0. 4kb H i nd I I I»rtf-fcLT#sn£o 
[0 0 8 6] 010(1 a-7Zy-V<Dftm\Z&mT 

(A 1 a 3 3) #56075 y«EMfttfDNAEMfc» ^ 

(SA©KHtBK8ie?ON5WI©lB*fc, 7a /«E 
?JJ££;L£ £&S<IRII*tttt£EIBU 
t©IBft«»rjftfcN*««T*^ftHr*±5ft75y» 

E5n*3-j«-r*'&j*DNATaiirr-&tckvi. isw^ 

(*3S©7SyttE^6*A6nSDNAE2WS'btfc 
^IBttMH»*8Htt*««bfcfcc:5. Hap I I SBfe 
CDfift, Al a3 0^a-mE^GCTj&^GC 

[0 0 8 7] ^£T, 01 l©i5ft§UDNAfeAp 
plied Biosyst ems iLK<Z)DN A-oJ&JS 
tJH^TflcaU *M1 2©*5KLT«Ufl#*'** 

*-pasec l £*§3&bfc. pASEcnt uns 

Not I tSma I TflWrU ttSagtt&e?- 03 • 

LT*3#, W#S 5 ' **8**N o t I c o h e s i v 
eT3' 5|c«3W«B»*Ek:^5±3a'&*DNAT5i 

[0088] hsa^7x$ wmm 

* T 0 2 0 IcST <t 3 ft 2 *©*£D N A £f£K Lfco 
u©2 ^OfirtDNAt*8« 4 Tttlg Lfc£-&j£ t h 
M7^a>lfif^^7X^ HpHS AE2 

(H17#IB) SS^75KpUC19t*6, ?y 
7$HpUC33HSAE^«8lfc (02 0) . 

[0 0 8 9] C^7X5HpUC33HSAEO«* 



[0 0 9 0] BPS* pHSAE2$FokItBamH 

pUC 1 9£BamHI tHlndl I I TSJSrb 
T^<o dn5£02 0*JC*Lfc2*«)^flEDNAfc 
»T4U»— l?TM6U §W^7X5HpUC3 3 
HSAEMIL 

[0 0 9 1] ST&lC^XS HPUC3 3HSAE& 
MHB*BamHITffl31Lfcftfc^Wy«>fflaU, * 
V^TNo t I TSaSf ^^tiCi:oT#e>nfel. 8 k 
b08rtf*<h* ^7^^ Hp AS EC ltNotl, Sm 
a ITjaSLT#fc7. 5 k bO»M"t^T4 U#-i£ 

Ftft hJfil»7;^a >^^77^ H p AMY 3 3 H 
SAE2TW (02 1) . 

[0 0 9 2] ftmElCcfcS fc Hjj§7jl^§ 
l!§g#fte>tf^tCA^L#*tt|£® 1 A5 1 Ottc 

(J. Bacteriol. 1 6 5 , 9 3 4 (1 9 8 
3) ) &±^7XaKpAMY3 3HSAE2-C^ 
Dh^XhftKcfcOJfm&ftU &BCftttlA5 1 
0/pAMY33HSAE2S:Sfc. 

[0 0 9 3] u^^l:lT#^6ft«clA5 10 
/p AMY 3 3HSAE2 ta>hn-;PtLT^7X 
a HpBU4 3 7 l$fmiiattlA5 1 0/p 
BU4 3 7 1 tOH*Sh'J^X S#X*X, Na 
C K '*-K-f>ft4t««T3 7trcS««Ufc. 1 
4, 16, 1 8WWT«««**>^U>yU fc*± 

V h UTS t h Jh«l7 )VJ% ^TFyh^fA 
/^Dyf-f >tf&frU<ot££Z^ 01 5 £^£5 
lr, k m&l«7JI>?5 >dt*«nc»»*jSUTVifc 1 1 

OTfcBStlfc. f^0*tC:feV>TS t a n d a r d 

sit SI GMACOE ssent lalglobl In 
free HUMAN A 1 b urn I n&HWb. B 
rothOtil:il 0*0)1, 
2, 4, 5 0TO:HlA5 1O/pAMY3 3HSA 
E2£> 3, 6©ttBfcttl A5 1 0/pBU4 3 7 1 

[0 0 9 4] JgftCattl A5 1 0 /p AMY 3 3 H S 
AE2 (AJ 1 2 5 7 8) t 1 A 5 1 0/p BU 4 3 7 

1 (AJ 1 2 4 9 2) H X^SWKm±*X^f?E0f 
K*ft*nTV>*. 1A510/PA 
MY3 3HSAE2#FERM P- 1 1 8 0 6T, 1 
A510/pBU4371^FERM P-11206 

[0 0 9 5] 

mrvfrn (2) ] 

1 ^^I^7X$ K£02 2 4>J:5£ 
LT«f£Lfco IPS, *-nWS«5T«JIILfc^5XS 
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KpSDHASE 1 20tr p A^-^ 
0. 3kb BamHI-HincI iKKr^pHSG 
2 9 9 COB amH I -H 1 nc I 1 1M HcattU p 
KT9 1 ^KpSDHASE 1 2 <D t r p 

Obp EcoRI-ClalK 
frt, t hJfiL«7;U^>»e?^trl. 8kb c 
lal-BamHI pKT 9 lOEc oR I - 
BamHI^ MC«*£U IW©^7X^HpKT9 
1HSAE4^ B 

[0 0 9 6] FpKT9 1HSA 

E 4 TSftck < 6*l**ft^ tf^S t^T* 
BI1HB 1 0 ?Bf!&&#HB 1 0 1 

/pKT9 1HSAE4^. £<0|*£&S609 5 fcB 

[0097] *»«5tH«ic«e^aa»u nmcb 

~9 0mg/L/O. DTfcS* #IJS#J 5 $ 
6 4 «K±±IhI * ©T* r> &. 
[0 0 9 8] HB 1 0 1/pKT 9 1 H S AE 4 (A J 
1 2 5 7 7)11 XMmim&*JJmRffilz.mtt< 



(12) 1*HSM-2 11375 

22, 

nrv>& (FERM P- 1 1 8 0 5) . 
[0 0 9 9] 

Si'5lCLT7 f 1f>r>Ufe^DNA*ffl^Ti»t-r 
Z\zb&m7)V7$>*&&*lk&*jm\t* cDNA 

[0 10 0] 
10 BE**] E*J#*t : l 
ffi#ltf>g$ : 1 7 8 1 
&M<DM : Ml 
«OR : 

Enoa«:ffiOS» p^DNA 

WKMtl'E^ :cleavage-si te 
: 2 1 . . 2 6 

[0 10 1] 
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d3) 1 1 3 7 5 

23 24 

10 20 30 40 

5' AA GCTTGGGATG GAC GCT CAC AAA TCC GAA GTT GCG CAC CGT ITT AAA 
Asp Ala His Lys Ser Glu Val Ala His Arg Fhe lys 

60 60 70 80 90 

CAC CTG GGT GAG GAA AAC TTC AAA GCG CTG 6TT CIG ATC GCT TTC GCT 

Asp Leu Gly Gin Gla Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala 

100 110 120 130 140 

CAG TAG CTT CAG CAG TGC CCG TTC GAG GAC CAC CTT AAA CTG GTA AAC 
Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Yal Lys Leu Val Asn 

150 160 170 180 190 

GAA GTA ACC GAA TTC GCT AAA ACC TGC GTA GCT CAC GAA TCI GCA GAA 
Glu Val Thr Glu Phe Ala Lys Thr Cys Val Ala Asp Glo Ser Ala Glu 

200 210 220 230 240 

AAC TGC GAC AAA TOC CTG CAC ACC CTG TTC GGT GAC AAA CTG TGC ACT 
Asa Cys Asp Lys Ser Leu His Thr Leu Pbe Gly Asp Lys Leu Cys Thr 

250 260 270 280 

CTT GCC ACC CTC CCC GAA ACC TAC CGT CAA ATC GCT GAC TGC TGC GCT 
Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala 

290 ' 30G 310 320 330 

AAA CAG GAA COG GAA CCC AAC GAA TGC TTC CTT CAG CAC AAA GAC GAC 
Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lya Asp Asp 

340 350 360 370 380 

AAC CCG AAC CTG COG CGC CTG CTT CGT CCG GAA GTC GAC GTA ATG TGC 
Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Bet Cys 



390 400 410 420 430 

ACC GCA TTC CAC GAC AAC GAA GAA ACC TTC CTC AAA AAA TAC CTG TAC 
Thr Ala Phe His Asp Asn Glu Glo Thr Pbe Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 480 

GAA ATC GCA CGC CGT CAC CCG TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe 



[0 102] 
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(14) ^^4-2 1137 5 

25 26 

490 500 510 520 

TTC CCT AAA CGT TAC AAA GCA GCT TTC ACT CAA TGC TGC CA6 GCG 
Phc Ala Lys Arg Tyr Lys Ala Ala Phe Thr Clu Cys Cys.Cln Ala 

530. 540 550 560 570 

GCT GAC AAA GCG GCA TCC CTC CTC CCC AAA CTG GAC GAA CTC CCT GAC 
Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 

580 590 800 610 620 

CAA GCT AAG GCG TCT TCT GCA AAA CAG CCT CTG AAA TGC CCT TCI CTC 
Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Sex Leu 

630 640 650 660 

CAG AAA TTC GGT GAA CGT GCA TTC AAA GCG TGG GCA GTT GCG CGC CTG 
Gin Lys Pbe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu 



670 680 690 700 710 

TCC CAG CGC TTC CCG AAA GCA GAA TTC GCA GAA GTG TCT AAA CTG GTT 
Ser Gin Arg Pbe Pro Lys Ala Glu Phe Ala Glu ?al Ser Lys Leu Tal 



720 


730 740 


750 


760 


ACT GAC CTG 


ACC AAA GTT CAC 


ACC GAA TGC 


TGC CACGGC 


GACCTTCTA 


Thr Asp Lea 


Thr Lys Tal Sis 


Thr Glu Cys 


Cys His Gly 


Asp Leu Leu 


770 


780 


790 


800 


810 


GAG TGC GCA 


GAC GAC CGT GCG 


GAC CTG GCG 


AAA TAC ATC 


TGC GAA AAC 


Glu Cys* Ala 


Asp Asp Arg Ala 


Asp Leu Ala 


Lys Tyr lie 


Cys Glu Asd 


820 


830 


840 


850 


860 


CAG GAC TCC 


ATC TCT TCT AAA 


CTG AAA GAA 


TGC TGC GAA 


AAA CCG CTG 


Gin Asp Ser 


lie Ser Ser Lys 


Leu Lys Glu 


Cys Cys Glu 


Lys Pro Leu 


870 


880 


890 


900 




CTG GAA AAA 


TCT CAC TGC ATC 


GCA GAA GTA 


GAA AAC GAC 


GAA ATG CCG 


Leu Glu Lys 


Ser Bis Cys He 


Ala Glu Val 


Glu Asn Asp 


Glu Met Pro 


910 


920 3 


30 


940 


950 



GCG GAT CTG CCG TCT CTG GCG GCT GAC TTC GTT GAA TCA AAA GAC GTG 
Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val 

[0 10 3] 
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(15) 1WW4-2 11375 

2T 28> 
960 970 980 990 1000 

TGC AAA AAC TAC GCA GAA GCA AAA GAC GTA TTC CTA GGT ATC TTC CTC 
Cys Lys Asn Tyr Ala Glo Ala Lys Asp Val Phe Leu Gly Met Phe Leu . 

1010 1020 1030 1040 . 1050 

TAC GAA TAC GCT CGT CGA CAC CCC GAC TAC TCT GTG GTT CTC CTG CTG 
Tyr Glu Tyr Ala Arg Arg His Pro Asp Tjr Ser Yal Val Leu Leu Leu 

1060 1070 1080 1090 1100 

CGC CTG GCA AAA. ACC TAC GAA ACT ACC CTG GAA AAA TGC TGC GCA GCG 

Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala 

1110 1120 1130 1140 1150 

GCT GAC CCA CAC GAA TGC TAC GCA AAA GTG TTC GAC GAA TTC AAA CCG CTG 
Ala Asp Pro His Glu Cys Tyr Ala Lys Yal Phe Asp Giu Phe Lys Pro Leo 

1160 1170 1180 1100 1200 

GTT GAA GAA CCG CAG AAC CTG ATC AAA CAG AAC TGC GAA CTG TTC AAA 
Tal Glo Glu Pro Gin Asn Leu lie Lys Gin Asn Cys Glu Leu Phe Lys 

1210 1220 1230 1240 

CAG CTG GGT GAA TAC AAA TTC CAG AAC GCT CTG CTG GTT CGC TAC ACC 
Gin Leu Gly Glu Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr 

1250 - 1260 1270 1280 1290 

AAA AAG GTA CCG CAG GT6 TCT ACT CCG ACC CTG GTG GAA GTA TCC CGT 
Lys Lys Yal Pro Gin Yal Ser Thr Pro Thr Leu Val Glu Yal Ser Arg 

1300 1310 1320 1330 1340 

AAC CTG GGT AAA GTT GGC TCT AAA TGC TGC AAA CAC CCG GAA GCG AAA 
Asn Leu Gly Lys Yal Gly Ser Lys Cys Cys Lys Bis Pro Glu Ala Lys 

1350 1360 1370 1380 1390 

CGT ATG CCG TGC GCG GAA GAC TAC CTG TCC GTC CTG CTG AAC CAG CTG 
Arg let Pro Cys Ala Glu Asp Tyr Leu Ser Yal Val Leu Asn Gin Leu 

1400 1410 1420 1430 1440 

TGC GTT CTG CAC GAA AAA ACC CCG GTT TCT GAC CGT GTA ACT AAA TGC 
Cya Yal Leu His Glu Lys Thr Pro Yal Ser Asp Arg Val Thr Lys Cys 



[0 104] 
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(16) ®m¥4~21 137 5 

29 30* 

1450 1460 1470 1480 

TGC ACC GAA TCT CTG GTT AAC OGC CCT CCG TGC TTC TCC OCT CTA GAG 
Cys Thr Glu Ser Len Val Asa Arg Arg Pro Cya Phe Ser Ala Leu Glu 

1490 1500 1510 1520 1530 

GTT GAC GAA ACC TAC GTA CCG AAA GAA TTC AAC GCA GAA ACC TTC ACT 
fal Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr 

1540 1550 1560 1570 1580 

TTC CAC GCG GAC ATC TGC ACC CTG TCC GAA AAA GAA CGC CAG ATC AAA 
Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys 

1590 1800 1510 1620 1630 

AAA CAG ACC GCT CTG GTG GAA CTG GTA AAA CAC AAA CCG AAA GCA ACC 
Lys Gla Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr 

. 1640 1650 1660 1670 1680 

AAA GAA CAA CTG AAA GCG GTG ATG GAC GAC TTC GCA GCT TTC GTA GAA 
Lys Glu Gin Leu Lys Ala Val let Asp Asp Phe Ala Ala Phe Val Glu 

1690 1700 1710 1720 

AAA TGC TGC AAA GCT CAC GAC AAA CAA ACC TCC TTC CCT GAA CAA GCT 
Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly 

17S0 * 1740 175C 1760 1770 

AAA AAA CTG GTA GCT GCG TCT CAG GCT GCA CTG GGC CTG TAATGATAGG 
Lys Lys Lea Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 



1T80 
ATCC 5* 

[0 10 5] 6B*iJ#*f : 2 
ffi^JOSS : 1 7 8 1 

m<o» : z^m 



30 



ttflk&3rt~G4§ > :cleavage-site 
2 1.. 2 6 
: S 

E8I 
[0 106] 
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31 32 

WMWL (EWf #2) 

10 20 30 40 

5' AA GCTTGGCATG GAC GCT CAC AAA TCC GAA GTT GCG CAC CGT TTT AAA 
Asp Ala His Lys Ser Glu Val Ala His Ars Pbe Lys 



50 60 70 SO 90 

GAC CTG GCT GAG GAA AAC TTC AAA GCG CTG GTT CTG ATC GCT TTC GCT 

Asp Leu Gly Glu Glu Aso Pfae Lys Ala Leu Val Leu lie Ala Pbe Ala 

100 110 120 130 140 



CAG 


TAC CTT CAG 


CAG TGC CCG 


TTC GAG GAC 


CAC 


GTT AAA CTG 


GTA AAC 


Gin 


Tyr Leu Cln 


Gin Cys Pro 


Phe Glu Asp 


Bis 


Val Lys Leu 


Val Asa 




150 


160 


no 




180 


190 


GAA 


GTA ACC GAA 


TTC GCT AAA 


ACC TGC GTA 


GCT 


GAC GAA TCI 


GCA GAA 


Glu 


Val Thr Glu 


Pbe Ala Lys 


Thr Cys Val 


Ala 


Asp Glu Ser 


Ala Glu 




200 


210 


220 




230 


240 


AAC 


TGC GAC AAA 


TCC CTG CAC 


ACC CTG TTC 


GGT 


GAC AAA CTG 


TGC ACT 


Asa 


Cys Asp Lys 


Ser Leu Sis 


Thr Leu Phe 


Gly 


Asp Lys Leu 


Cys Thr 




250 


260 


270 




- 280 




GTT 


GCG ACC CTG 


CGC GAA ACC 


TAC GGT GAA 


ATG 


GCT GAC TGC 


TGC GCT 


Tal 


Ala Tax Leu 


Arg Glu Tar 


Tyr Gly Glu 


let 


Ala Asp Cys 


Cys Ala 



290 * 300 31G 320 330 

AAA CAG GAA CCG GAA OGC AAC GAA TGC TTC CTT CAG CAC AAA GAC GAC 
Lys Gin Glu Pro Glu Arg Asa Glu Cys Pbe Leu Gin His Lys Asp Asp 

340 350 360 370 380 

AAC CCG AAC CTG CCG CGC CTG GTT CGT CCG GAA GTC GAC GTA ATG TGC 
Asd Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys 

390 400 410 420 430 

ACC GCA TTC CAC GAC AAC GAA GAA ACC TTC CTG AAA AAA TAC CTG TAC 
Thr Ala Phe* His Asp Asa Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr 

440 450 460 470 4£0 

GAA ATC GCA CGC CGT CAC CCC TAC TTC TAC GCA CCG GAA CTG CTG TTC 
Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe 
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(18) 

33 

490 500 510 520 

TTC GCT AAA CGT TAC AAA GCA GCT TTC ACT GAA TGC TGC CAG GCG 
Phe Ala Irs Arg Tyr Lys Ala Ala Pbe Thr Glu Cys Cys Gin Ala 



-211375 



530 540 550 560 570 

GCT GAC AAA GCG GCA TGC CTG CTG CCG AAA CTG GAC GAA CTG CGT GAC 
Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glo Leu Arg Asp 

580 590 600 610 620 

GAA GGT AAG GCG TCT TCT GCA AAA CAG CGT CTG AAA TGC GCT TCT CTC 
Clu Gly Lys Ala Ser Ser Ala Lys Glo Arg Leu Lys Cys Ala Ser Leu 

630 640 650 660 

CAG AAA TTC GGT GAACGTGCATTCAAAGCGTCGGCAGTTGCGCGCCTG 
Gin Lys Phe Gly Glu Arg Ala Pbe Lys Ala Trp Ala Tal Ala Arg Leu 

670 . 680 690 700 710 

TCC CAG CGC TTC CCG AAA GCA GAA TTC GCA GAA GTG TCT AAA CTG GTT 
Ser Gin Arg Phe Pro Lys Ala Glo Phe Ala Glu Tal Ser Lys Leu ?al 



720 730 740 750 760 

ACT GAC CTG ACC AAA GTT CAC ACC GAA TGC TCC CAC GGC GAC CTT CTA 

Thr Asp Leu Thr Lys ?al His Thr Glu Cys Cys His Gly Asp Leu Leu 



770 




780 


790 


800 




810 


GAG 


TGC GCA GAC 


GAC CGT GCG 


GAC 


CTG GCG 


AAA TAC ATC 


TGC 


GAA AAC 


Glu 


Cys Ala 


Asp 


Asp Arg Ala 


Asp 


Leu Ala 


Lys Tyr He 


Cys 


Glu Asn 




820 




830 




840 


850 




860 


CAG 


GAC TCC 


ATC 


TCT TCT AAA 


CTG 


AAA GAA 


TGC TGC GAA 


AAA 


CCG CTG 


Gin 


Asp Ser 


He 


Ser Ser Lys 


Leu 


Lys Glu 


Cys Cys Glu 


Lys 


Pro Leu 




870 




880 




890 


900 






CTG 


GAA AAA 


TCT 


CAC TGC ATC 


GCA 


GAA GTA 


GAA AAC GAC 


GAA 


ATGCCG 


Leu 


Glu Lys 


Ser 


His Cys lie 


Ala 


Glu Val 


Glu Asn Asp 


Glu 


let Pro 



910 920 930 940 950 

GCG GAT CTG CCG TCT CTG GCG GCT GAC TTC GTT GAA TCA AAA GAC GTG 
Ala Asp Leu Pro Ser Leu Ala Ala Asp Phe Val . Glu Ser Lys Asp Tal 
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(19) 

35 35, 
960 970 980 990 1000 

TGC AAA AAC TAC GCA 6AA CCA AAA GAC GTA TTC CTA GGT ATG TTC CTG 
Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu 
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1010 



1020 



1030 



1040 



1050 



TAC 


GAA TAC GCT 


CCT CGA CAC 


CCG GAC TAC 


TCI 


GTG GTT CTG 


CTG CTG 


Tyr 


Glu Tvr Ala 


Arc Arc Ric 


Pm A en Tvr 




7n1 VaI I^u 

FBI IHl L>CU 


Leu Leu 




1 uuu 


IflTfl 

1U IU 


lUou 






UUU 


coc 


CTG GCA AAA 


ACC TAC GAA 


ACT ACC CTG 


GAA 


AAA TGC TGC 


GCA GCG 


Arg 


leu Ala Lys 


Thr Tyr Glo 


Thr Thr Leu 


GLc 


Lys Cys Cys 


Ua Ala 




1110 


1120 


1130 




1140 


1150 


GCT 


GAC CCA CAC 


GAA TGC TAC 


GCA AAA CTG 


TTC 


CAC GAA TO 


AAA CCG CTG 


Ala 


Asp Pro Eis 


Glu Cys Tyr 


Ala Lys ?al 


Phe 


Asp Glu Phe 


Lys Pro Leu 




1160 


1170 


1180 




1190 


1200 


GTT 


GAA GAA COG 


CAG AAC CTG 


ATC AAA CAG 


AAC 


TGC GAA CTG 


TTC GAA 


Val 


Glu Glu Pro 


Glo Asn Leu 


He Lys Gin 


Asn 


Cys Glu Leu 


Phe Glu 




1210 


1220 


1230 




1240 




CAG 


CTG GCT GAA 


TAC AAA TTC 


CAG AAC GCT 


CTG 


CTG GTT CGC 


TAC ACC 


Gin 


Leu Gly Glu 


Tyr Lys Phe 


Gin Asn Ala 


Leu 


Leu Val Arg 


Tyr Thr 



1260 , 1260 1270 1280 1290 

AAA AAG GTA CCG CAG GTG TCT ACT CCG ACC CTG GTG GAA GTA TCC CGT 
Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg 

1300 1310 1320 1330 1340 

AAC CTG GGT AAA GTT GGC TCT AAA TGC TGC AAA CAC CCG GAA GCG AAA 
Aan Len Gly Lys Val Gly Ser Lys Cys Cya Lys His Pro Glu Als Lys 

1350 1360 1370 1380 1390 

CGT ATG CCG TGC CCG GAA GAC TAC CTG TCC GTG GTG CTG AAC CAG CTG 
Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu 

1400 1410 1420 1430 1440 

TGC GTI CTG CAC GAA AAA ACC CCG GTT TCT GAC CGT GTA ACT AAA TGC 
Cys Val Leu Bis Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 
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(20) 

37 38 
1450 1460 1470 1480 

TGC ACC GAA TCT CTG GTT AAC CGC CGT CCG TGC TTC TCC GCT CIA GAG 
Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu 

1490 1500 1510 1520 1530 

GTT GAG GAA ACC TAC GTA CCG AAA GAA TTC AAC GCA GAA ACC TTC ACT 
?al Asp Glu Thr Tyr Val Pro Lys Glu Pbe Asa Ala Glu Thr Phe Thr 

1540 1550 1560 1570 1580 

TIC CAC GCC GAC ATC TCC ACC CTG TCC GAA AAA GAA CGC CAG ATC AAA 
Phe Els Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin lie Lys 

1590 1600 1610 1620 1630 

AAA CAG ACC GCT CTC GTG GAA CTG GTA AAA CAC AAA CCG AAA GCA ACC 
Lys Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr 

1640 1650 1660 1670 1680 

AAA GAA CAA CTG AAA GCG CTC ATG GAC GAC TTC GCA GCT TTC GTA GAA 
Lys Glu Gin Leu Lys Ala Val let Asp Asp Phe Ala Ala Phe Val Glu 

1690 1700 1710 1720 

AAA TGC TGC AAA GCT GAC GAC AAA GAA ACC TGC TTC GCT GAA GAA GCT 
Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Pbe Ala Glu Glu Gly 

1730 v 1740 1750 1760 1770 

AAA AAA CTG GTA GCT GCG TCT CAG GCT GCA CTG GGC CTG TAATGATAGG 
Lys Lys Leu Val Ala Ala Ser Gin Ala Ala Leu Gly Leu 

1780 
ATCC 3' 
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• AACCTTCCCA- TCCACCCtCA CAAATCCCAA CTTOCCC AC C ."TTTAAAGA 

C A A A A CTTC A AACCCCTCCT TCTGATCGCT" TTCCCTCAC^T *«TTC*CCA J^CCCOTTC 

OACCACCACC TTA AACTCCT AAACGAACTA ^COAATTCO • CTAAAACCTC "TACCTCAC 

GAATCTC£ AC AAAACTCCCA CAAATCCCTC CAC ACCC TG* « 0OTGAC AA *«Ct«ACT 

CTTCCGACCC TCCCCGAAAC CTACCCTGAA ATCGCTO ACT "TCCCCt AA ^^CAACCC 

CAACGCAACC AATCCTTCCT TCACCACAAA CACCACAACC "AACCTGCC "g^™ 

CCTCCCCAAC TCC acctaat ctgcaccgca ttccaccaca I«ScI!tk 

AAATACCTCT ACCAAATCCC ACCCCOTCAC CCGTACTTCT ««ACC«A 

TTCOCTAAAC OTTAC AAACC ACCTTTCACT CAATQCTCCC A«"«"CA CaAACCOCCA 

TOCCTCCTCC CCAAACTCCA CCAACTCCCT. CACCAAOGTA T * TCCAAAACAO 

CCTCTOAAAT CCGCTTCTCT CCACAAATTC CCTOAACCTC CATTCAAAGC C TCCCCA«-TT 

«JcI«i£i CCCACCCCTT CCCCAAACCA C AATTCC CAC AACTCTCT AA *«CCTTACT 

CACCTOACCA AACTTCACAC CCAATOCTCC CACCCCGACC "CTACACTC 

CGTGCCCACC TCCCCAAA7A CATCTCCCAA AACCAGOACT «*"TCfTC """^ 

GJWWTGCTQCC AAAAACCCC T CCTC6AAAAA TCTCA"CTCCA TCOCACAACT- '"A"'**' 

WSSSL CCCATCTCCC CTCTCTCCCC CCTOACT-TCC "CAATCAAA * » 

AAAAACTACC C AC A AC C A A A AOACCTAfTC CTACGTaTGT "CTCtACCA 

e , iCAC , ccc ACTACTCTCT CCTTCTCCTO CTGCCCCTOC CAAAAACCTA CCAAACTACC 

tVoZlllZ ilYolltltc OOCTCACCCA CACCAATCCT -CCAAAACT -tCCACCAA 

TTCAAACCCC TCCT70A AC A ACCCCAOAAC CTC AT^ A AAC ^AACTCCCA 

CACCTCCCTC AATACAAATT CCAOAACCCT CTGCTGQTTC "^ACaCCAA AAACCTACCC 

CACCTCTCTA CTCCCACCCT CCTCOAACTA TCCCCTAACC "CCTAAACT 

TCCTCCAAAC -ACCCCCAACC OAAACCTATC CCCTGC CCGG-AACACTAC CT » T «CTCCT6 

I?cl"^« TCTCCCTTCT CCACCAAAAA ACCCCGGTTT "CACCCTCT 

TCCACCCAAT CTCTCOTTAA CCCCCCTCCO tocttctccc ctctaoaoct JJACCAAACC 

TACCTACCCA AAC AATTCAA COCACAAACC TTCACTTTCC ^CCCCACAT 

TC CO AAA AAC AACCCCACAT CAAAAAACAC ACCCCTCTOC ?V*rtiACAA 

CCCAAACCAA C CA AAC AACA ACTCAAACCO OTQATCCACC ^TTCCCA^C WT« 

AA aTC CTCC A AACCTCACCA CAAAQaAACC TCCTTCCCTC AAC AAGG^A AAAACTC 

CCTCCC7CTC ACCCTCCACT CCCCCTOTAA tCATACCATC . I 
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&M¥A - 2 1 1 3 7 5 



[02] 



i 

AipAliHiiLriStrCluVilAtaHlcAriPhaLyiAspUuGlyGlu 
A A G C TTGGG ATG G A C C CTC A C jAA AT C CGAACTTC CCC AC CCTTTTA AAG ACC TCGCTCAG 
TTCCAACCCTACCTG C C A GTG TTTA.JGG CTTCAACCCCTGGCAAAATTTCTCGACCCACTC 

pokF = 5 = tt 9 a a « a tt 



[03] 



[05] 



100 200 300 400 500 



SD 



Met Ajp Ah His 



rtndm 
Kpnl 
Sdl 
Pstf 
Xbal 



V CGATTAGTAAGGAGGTTTAAAATGGACGCTCAC 

TAATCATTCCTCCAAATTTTACCTGCGAGTGTTTA 



Cft 



Fok 1 eoheslva 



* 6 

2 5 I 
3 _ ~ 



[07] 



123 



45 



678 



pHSA 



(A) 

M 1 2 3 M 



(B) 

Ml 2 -3 M 



II 1] . 



94K — 
67 K — 
43K — 

30K — 

20K — ' 



Not I 



Sac I S» I Ecofil 



5 CCGC jCGC C CC G G A G C Tj c C C[G C G |A A T T C 

c c ccgg|c g c cfrcGA g g g|c c c tTaa|g a g c t 



Htpll cohttlvi 
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[04] 



' ~fu ? 9 I 
Hindu 

ACCTTCGCATCCACCCTCACAAATCCCAAmroCCACCCTmiWAMCCT(X»rcACCAA 
AGCCTACCTCCtoCTCTTTACGOTCMCGCCTGCCA^TO^ 

MCTTCAAACCCCTGCTTCTGATCGtrnCGCTU^ 

TCWCACCAAUnACCGAAiCCGAGTCATCCAAGTC^ 

CUCCnAAACTWrTAAACGAACTWCCWATKCCTAAAACCTtlCCTACC^ 

mAaATTTCCnCAnCCCTTAACCCATTTTCaCCCATCCACrtCnAC PHI 



JphI 

CaCCTCCCGJUUCTCCACCAACTCCCTUCCAAOTAAGCCCTCTTCTCCAAM 
CTAtCCAC^CCCmCACCTGCTOACCaCTCmCCAnCCCCAaAGACCrmCTCCCAE 

CACCCTCTCAAATCCCCTTnCTCCACAAAnCCCTCAACCTCCATKAAACC 

ACmACCCCAACACACCTCTnAACCUCTTC'CACGTAACTnCCCACCCCTC 

CTCCI^WrmCCCaCTtrTttCACCCCTTCCCCUACCACW 

AACCCiXICACACCCTCCCCAACCCCTTrCCTCnAACCCTCTTCACAMTTrc 

CTOAAACTCCnACTCACCTCACCAAACnCACACCCAATOCCCACIXCCACm . JbiX 
ACCAATCACTCCACTCCmCAWrn^mAOAC^CaCCTt^^ 



Pitt 

' ■ GAAAACTGtSACAAATCCmUCACCCTmCGCTaCAAACr^ 
ACCTCTTmACtCTmTAGKACCTCTCCCACAACCUCI C llI U CAreTCACAACta 

CAMCCTACCCrGMATCCCTGACTGCTCCCCTAAACAGGAACCGGA^^ 
CCaCCCC<nTrCCATCCCACmACCCACTCACI^t€CCAniCrCCTTCCCCTT6CCTTCCTT 

TCAXCACAAAUCCACAiCCCCAAC^IXKCCCCCCTDCTTCCTCCCUAC Stir 
ACC^C(UACTC£TGmrrKTCnCC(XrrCCACCCCCCCCACCAACCACGCCTTCACCT 



Xbil 

CTAGAGTCCGCAGACGACCGTCCGGACCTGCCCAMTACATtTCCGAAM 
TCACCCCTCTCCTHJCAacmCACCCOTTATCTM 



SUI 

TCGACGTAATGTGCACCCCAnCCACGACAACGAACAAACirntCTGAAAAAATAC 
GUTTAUCCTCCCCTAaGCTCCTCTTCCTTCTTTGCAAGCACT^ 

CTCTACCA AAKCCACC CCCTCACCCGT ACTTCTACGCACCGCAA CTC CTGTTCT7CC * 

TTAC CGTGCCGCAGTGGCCATGAACATC CCTCGCCTTCAC CACAACAAGCGATTTGCA 

CTAAA CCnACAAACCA^CTTTCACTGAATCCTCCC AGCCGCCTGACA A ACCCCCATC 

ATCTnCCTCGAAACTGACTTACCACGCTCCGCCGACTGTTTCCCC Spht 



CTCTTaAA>CmMGAATG<rrGCtAAAAACCCCTGCTGGAA^TaCACTGCATCCCAGAA 
nCACTTTCITACCACGCTTTTTGGCGACCACCTTTO 

GTACAAAACGACGAAATGCCCCCCCATCTGCCCTCTCTGGCCGCTCACnCCTTGAATCAMtf^ • 
S GCTGC^ACGGCCCCCTA<UICGGCAGJWACCCCCM 

GTCTCCMA AAaACGaGAACCAAAAOCCTAnCCTACGT ATGmaCT ACGAATAWOGG U 1 1 
TmATCCCTCTrecnTTCn^tAACWTCCATACMGWCATCmATCCCAC 



®4B 



-SKA 



C^CAAAAATCgTCC^^ 
rTCAAACCGCTgCTT^ 



B JKHI?JI6««g4ggggg«gggWgiI«KgH?SggfSM?iSir 
a TMIfH!Wa**HIC«n*MHKtIiHna«Mi?SI«4T« 



TCACTTTCCACGCC^ATgJgC^ 

*ecA* A c^g 4 *CTc^ ? j H Tg M cc 

TA A .*AACTCCTXgCTCCCTCTC,C« 

_ SAC 
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[06] 



[08] 




|ap Vr^Hn 



Observed 
Predicted 



Met-Asp-Ale-flU-Lrs-Ser-Cla-Val- 
Uel-Aip-Ala-ai«-Ljs-5tr-CU-Val- 



Fokl 



BemH 
Fok I 



TMIUU HJUOUMTTTUULHUWU 1 1 A | C I • I 



LirfiMt 1r*fftent 
,Ukb 



Ltrga Irogaent 
. 16 kb 



m-Blt-Arf-Phe-Lji-Aip-Leo-Clr 
Al.-Bli-Ari-Phe-Lji-Aip-Leo-Clr 



[HI 0] 



fl CUt SD JfcrttoAtoWelwaar 

•« B 1 1 « ogt • Mi>eas t • tfcGATT AST AA00 A6GTTTAM ATGSaCOCT cXCa m tec 
itcong tpcat 1 1 T tccci I «gctrA ATCATTCCTCC AAA7T7 TACCTGCGAGTCTTTAw 




08QK8A4 

A4tt> 



O S 30 JJ D { 

LtuViUeuAHGlTPM Al *AI .ALSej rAI id uThrAl aAenLy eSarA.n 

TTCCTTCTCGC^CCACCCGCGCCTCCCAGTCCrn^ACGCCCAACAAATCCAAT 
* ' Hp U J 

C 



Ms I 



B»nHl 



mi 2] 



[09] 




EcoRl_ Kind IK 

Sail 




pfilKSM 

7/7 kb 



pTuaaiom* hi«mi In 




>■ « ccgui I 



m Ale - Alt Alt —.- . m> 

a CO0c|0OCCOC0eAOCTCCe|0O<JAATTCi ,g »co f . 

• 9 . c a eTeote oc ct c o a a acjc c c t t a a a ao c t «tc*^ 



PA9IC1 
15 k» 



—606— 
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[014] 




[017] 



II 5] 



Standards • • • • 



100 



broth broth ■ 5 



Hhr • 


• • 


•* • 




• 


• 


IS ra- 


• • 


• • 


• • 


• 


• 


id* 


• • 


• • 


• • 




• 



Kpnl 
SaU 
PstI 

Xbal 
SpN 
BamHl 



1 2 3 4 5 6 1 2 3 A B 6 
1pt 101*5 



2 
123 



200 



300 



400 



500 



45 

PKSAE2 



7 

676 
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[01 6] 



AACCTTCGGA 
CAUACTTCA 
GACGACCACC 
CAATCTGCAC 
GTTCCGaCCC 
CAACCCAACC 
CGTCCCCAAG 
AAAT A CCTGT 
TTCCCTAAAC 
TGCCTGCTGC 
CCTCTOAAAT 
CCGCCCCTCT 
OACCTOACCA 
CGTGCCCACC 
CA^TOCTCCC 
CAAATCCCGS 
A A AAA CT AC C 

■ ecACAeeees 

C TCOA AAA AT 
TTCAAACCG Z 
CAGCTCG6TG 
CACOTCTCTA 
TCCTGCAAAC 
CTGAACCAGC 

roc accgaat 

TACGT ACCC A 
TCCCAAAAAC 
CCC AA ACCAA 
AAATOCTGCA 
GCTGCOTCTC 



TCCACGCTCA 
AACCCCTCCT 
rTAAACTCCT 
AAAACfOCGA 
TCCGCCAAAC 
AATGCTTCCT 
TCC ACCTAAT 

ac6aaatcgc 
gttac aa acc 
cgaaactcoa 

GCOCTTCTCT 
CCCACCOCTT 
AAGTTCACAC 
TGGCOA AATA 
AAAAA&CCCT 
CCGATC^OCC 
C AGA ACC AAA 
ACTACTCTCT 
CCTCCCCACC 
TGGTTO AAC A 
AATACAAATT 
CTCCCACCCT 
ACCCCCAACC 
TGTCCCTTCT 
CTCTCGTTAA 
AACAATTCAA 
AACCCCAGAT 
CCAAAOAACA 
A ACCTG ACCA 
AOGCTGCACT 



C AAATCCCAA CTTCCCCACC GTTTTAAACA CCtGGCTCAC 

TCTGATCCCT' TTCCCTCAGT ACCTTCACCA GTCCCCGTTC 

A AAC C A AC T A ACCGAATTCC v CTAAAACCTC CCTACCTCAC 

CAAATCCCTC CACACCCTGT TCGOTCACAA ACTGTGCACT 

CTACCGTCAA ATCOCTCACT'CCTGCCCTAA ACAG GAACCG 

TCAGCACAAA CACGACAACC CCAACCTCCC CCGCCTOGTT 

GTCCACCCCA TTCCA CGACA ACCAAG AAAC CTTCC TGAAA 

ACGCCGTCAC CCGTA CTTCT ACCCaCCGC* ACTCCTCTTC 

ACC7TTCACT CAATGCTGCC AGOCOGCTGA CAAACCCGCA 

CCAACTGCCT CACCAAGCTA ACCCCTCTT-C TCCAAAAGAG 

CCACAAATTC CCTCAACCTG CATTCAAACC OTGCGCAOTT 

CCCOAAACCA CAATTCGCAG AAGTGTCTAA ACTGGTTACT 

CCAATGCTCC CACGGCGACC TTCTACAGTC CCCACACOAC 

CATC7CCCAA AACCAGCaCT CCATCTCTTC TAAACTCAAA 

CCTCCAAAAA TCTCA*TCCA TCOCACAAGT. AOAAA ACGAC 

OTCTCTGCCG CCTCACTTCG TTCAATCAAA* A6AC6TCTCC 

ACACCTAtTC CTACCTATCT TCC>GTACOA ATACGCTCCT 

CCTTCTCCT6 CTCCOCCTGG CAAAAACCT* CGAAACTACC 

CCCTCACCCA C A'CGA ATCCT ACGCAAAAOT GTTCGACOAA 

ACCCCACAAC CTCATCAAAC AGAACTCCGA ACTCTTCCAA 

CCAGAACGCT CTGCTCCTTC OCTACACCAA AAACCTACCO 

CCTCCAAOTA tcccotaacc tcgctaaact tggctctaaa 

CA AACGTATC CCCTOCCCCG-AAGACTACCT CTCC6T6CT0 

C C A CO A A AAA ACCCCCCTTT CTGaCCGTGT AACTAAATCe 

CCGCCCTCCO TCCTTCTCCC CTCTAGaGOT TCACOAAACC 

COCAOAAACC TTCaC TTTCC ACCCCCACAT CTGCACCCTC 

CAAAAAACAC ACCGCTCTCO TCG A ACTGGT AAAACACAAA 

ACTCAAACCC GTGATCGACG ACTTCGCAGC TfTCtJTAGAA 

C A AAC/ AAAC C TCCTTCOCTO AAGAAGGTAA AAAACTCOTA 

CCGCCTOTAA TGAT A GGATC C %' 



[019] 



[02 0] 



pHSAH2 ia*>. 

Hbdlll 




fPoTTI 



[BamHIJ 
Fokl 




Not I 



AOC TTGT AATO ATAOC OOCCO COO AGTO CT 0 AC 0 C T C AC 

ACATTACTATCCCCGG CC CCTC AC G ACT OCO AO T Q TT T A 



H ipdllt eahnlvt 



Bind I'M lull 



Fokl 



Fok I 



Largest fragunt 
• . 1.8 kb 



BemHI 
CI* I 



Larue frao*ent 
, I6kb 





4.1Kb Ftki 



IFoht 
BmH 



Larivtt rr»|Mni 
| LI I* 



H % Oal- SD Jte^AlaHjlys&r 

a5flttcicoT«BiB8 fl gotit^TTAC7AAGGACCTTTAAAA"rCGAC^CAC*ftBtco 
itcsiotocBttttlcccataB^rAATCATTCCTCC/LAATTTTACCTOCGAGTGTTTAsi 





ilkb 



• •■HI | IWIONAtt) 



P SDHSAEI2 
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[018] 



HHfi 

WCTTCCCATOACCCTCA^TCCtAAOTCtt^ 
ACCCT ACCTCrc ACTCTHAC WTITCAACIWTMC 

AAcncAA^ccccTwrnrrcATCcrrncccTCACTACCTKicCA^ 

TaCCAKAA^CTACC<^CCCACTIATCCUCTCaCAa^ACaCC7Kn^X 

CCACCTT M ACTCCTAAACC AACTAACCGAATTCCtTA AAACCT CCGT ACCT CAIC AATCTCC A 

TlCACtATTTWHCATTCCmAACCCATmCCACCCiTCCACrecnAJ Pit! 



Ipht 

CCTtCTCCCCAWCTCGAaAACTWCTCACCAACCTAACCCCTm 

CTACccACGWixxmcAcncmcAfXCACTGcm^^ 

aCCCTCTaMTCeanCTCTCCACftMTTCTnCAACCTCCATTCAAACC 

ACmACCCCAACACACCTCmAJLCCCACmaCCrAACTTTCCCACCCCriC 

^GCACTTCCWCCCTCTCCCACCCiraeCGM^ 

AAXCCCCGCACACCCTCCCCAACCCCTnCCinTA^CCTC^ 

CTnAAACTCCnAmACCTCACCAAAmCAaCCCMTCCTCCCACtCCCACm . Xbil 

ACCAATtaCTGGACTGirrrrcA/crnrrc^ 



Put 

« • GAAA ACTCC GACAAATCCCTGCACACCCTCTTCGtrrtACAAA^ 
ACCTm7TCACCCTCmAC(^cmTCWiCAACCa[TCmCAUCCTCACAACCCT 

BAWWACCimUAATCCaWCTCCTCCtnAAACACCA^WMCCCAACM 
^CACCCcrrrTKATKanTrArccAnxi[XACccaiTT7crTccTrccccmccrrt;cTT 

TCAMACA AACACCACAACCOGAACCTGCCGtCt CTCCTTCCTCCCCAAC Stir 
ACCAACCAACTCGTCnTCTCnC71CCCCnUAXSOCCC6(UCCAA 



IUI 

TCCACCTMTtTfCCACCCCATTCCAC CACAACC AACAAACCTTtCTCAAXAAATAC 

CaTTACACCTCCCGTAACCTCt fGITDCTI CTTTCGAAQUCTTmTATCCACATCCT 

CTCTACCAUTCCCACCCCCTCACCCCTAinmCCCACCCCAACTCaCTTCTTCC - 

TTAGCXTt^CaCTCCCCATCAAaTCCaCCCCTTaCCACAACAAatATTTCa 

aUAOnACAAACCACCmCACTCAATCCTCCCACCCCGCTCACAAAGCCCCATC 

ATCmCCTTCAAACTGACnJiaUtCCTCOCCCCACTCnTCCCC Spbl 



ikn 

mGACTCCCCAWCWCCCTCCGCACCTCCCCAAA™^ 

TCACCC CTCTGCTGC C ACCCCTCCACCCCTTTATa.UlAaCTTmCTC CTCACCTA QACAACAT 



nCnnAAACn^AATCCTtCCAAAAACCCTCTC CAAAAA TCTt 
TrCACTncnACtACtfTTTTraXGACGACCTT^ 

CTACAAAACCACCAAATCCCKCCCATCTCCC^ • 

GCTCC^ACCCCCGCaACACt^AGACCCCCCACTCAAGCAACTTACTTTTCTGCACA^ 

GTCT 6CAAAAACTACGC AG AAGCAAAAGACtrATTCCT AGGTAltnTTCCTCTICGAATACCCTCC Si It 
TTTGATGCCTCn ai i \ I I [G CATAACGATCCiTACAACtUCATGCTT ATCKUGCACCT 



12 ISA 



f CcIc*CCCCCACT>CTCTqTCCTTCrCCT5CTCCCCCTCCCA*A*ACCTACCAAACTACC 

CTcSS C CTO AT0 AC AC AC CAAC ACC A CCACC C GG A C C G T TT T TC G ATGC tTTC ATGG C ACCTTTT 

CTCCAAAAA T CC TC CC C A 6CCC CTG ACCC ACA CC A A TC C TA CCCAAAACTGTTCOACGAA 

. TACGACGCOTCCCCCACTGCCTGTGCTTaC gatc cgttttc acaag ctgctta agtttgc 

,T "" ce gSIiiII?M?«SSi^mSSI'SM^MS*ii«IiS««ISIIS?^ 0 Tcc.eee 
""""II«I?gWHEg««Jgg.ISI?SI8iIIE?gI*a*SSinn8 OTAC ... t . 

«»•!. 



^"i T5ET gg*ng*gSgg?«gg?*«ggI?Iggc e ?Iggiggg«g*gI$ eeTCTe " 

^giggigwsg«gi?igg?iJgj?g*ggwwggggggiiigig«gg T * TA *"* 

AATCCTGCACCGAaTCTCTCCT^AACCCCCCTCCCTCCT-TCTCCCCT 
--GCTTACAGACCAATTGCCG5CA-- ** " " 



TC AACCOAO ATTTACGA 
TO 

GC At A C CCA Ci 
A A' 

ACATTCA7TTACGACCT OCCff AG ACA CCA ATTGC CG SC AQCCACOAAG AGGCGAG ATC 

? * ji *g?IIg*ggt A4 ggI A ggI'ggg AAA 2 A «Ig«ggg*lf«gglAeTC**»c 

*^^^^CTcgS ic*CTlg JSg 4ggg2gXcEcTTTTTg$^ggcCT?^ ACTTTTTTC 
«»**"' e fi*8igSIgIggISg A «:g?I AA m A g AA *ggg** A gi*TCeTTtCT 
A « AAAeAA g A4 gI?4* A ggggIg A Igg A gg A gIIgig A ggIirggI A ?TTTTT»CC 



® ISO 
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[02 1] 




[gfflBl ¥j£3^8E2 2B 

[^aiEi] 

mJE»«9Ha«] 0Bi<0nB¥fcIft91 
[«jErt«J 

[SI] *WB#SjWBttf'U *Bfc^*UT«*U 
fc, thJkfl7^5>*3-H^*DNAE>«t»T 
0T&*o 

[02] t hJfilffl[7;P^5>C0N*SSMi6lC^-<DHia 
BWflK^*»AT*fc*fcE«UftF o k I BMB 

[04 A] H4AttkhJll»7^5>ae : F»»Ofc 
26, DNA-&jS*T^JSbfcDNA*yrfV-©^D!y 



[02 2] 




* 1 £5*T0Tfc*o 
[04 B] 04Bttt hJtotS7Jl'^>ae^«l*Ofc 
D N A§«*T&« t&D N At U ^-O^D y 

[04 c] H4CttthJiifli7;^5>3ieT*«a)fc 

j£>, DNA-&*«T'&J*UfcDNA*UrfT-©^Dy 
*3£^f0T&*. 
[H4D] H4D»khJhfll7^S>3te?«l*©fc 
DNA-&J*«T^iaUfcDNA*U^-<D^ny 

[04 E] H4EttkhJlWll7^5>itfiHF«l*Ofc 
86, DNApSSTpSLfcDNAtU ^T— Ot/n y 

[04 f] 0 4F«t hjfafS7;v^>ae^«^ofc 

86, DNA^»T^l/fcDNAtW7-O^D^ 

[04G] H4GBthJh*7^5>JieT«l»Ofc 
fc* DNA'&JStaT'&rtb&DNAtUrfT-O^ay 
£7£^*r0Tfc£<. 



4Jkb 
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[04H] 04HI4fc hJh»T;^5>afi?l«flS©fc 
«K DNA§««"C^l/fcDNA*y^-©7Dy 
? 8 0T&£ e 

[0 5] «HSL&thJlifll7n'^5>**»*©»a^ 

&*. sdh u#v-A»'&wtt6ar. 
[0 6) i(mu&thJh«7;^>**»«T*a-r 

So 5 H P T 1 3 S (N c o) 14, *8§B 

t r p^D^-**&fifl0^7X5 FT»*. 
[0 7] #U7^U^7^Hm^*«l0&^xX^> 

?DyH>yBT»^ SWlCSfe^Sfc (A) f4SD 

*>**ltfcSfeftUfcHT**. £fc (B) 14 (A) © 
l/3 0*O«a*«^TH*©«ft*»«» 

U ttbhJhfll7^5>St#:*«ViT^xX^>yn 
yx^>^Lfc0-Cfe^o B*01. 2, 3, MOIft* 
14£*T©S0T**. 1. HB10 141MS2. H 
B101/PSDHSAE1241M63. HB 1 0 
l/pSDHSAE12iMm tt=Hk*?—1l— 
[0 8] «HHHttSEeo7Sy«EJ0**-rHT**. 
Observed tt*fifc«**nfcE*J. P r e d i 
c t edtt^JfeUfcEJOS^r, 

[09] hM??-pBU4 3 7 1 <D*«S»t 
0T&£o 

[0X0] a-75 7-tfCO»»(C^aT*0»»«flC 
l4iZ?D«Sns* amyEOyWKyfH^W 

(A 1 a 3 3) tfifi<D7^y&E?JRtfDNAE^J£^ 
■TBTft*. fcfc* Al a3 3£n-F-T*E 

^J£GCTa>6GCCfcg&T£££K<koTNo t I 

[01 1] »*^^^-«*©fc»lCfPBUfc^*DN 
A^fflT*5. 
[01 2] #»^**-PASEC lafcSSHT**. 

[01 3] p as ec i ic««rr*fc»ot hjh»7;p 
[014] thJiiill7;^5>fttS»T»»'r*fc8e) 

©?7X5 HpAMY3 3HSA40«S0T*^ 
[015] 1 A5 1 0/pAMY3 3HSA4£fcl41 

A 5 1 0/pAMY 3 3HSAE2RIM A 5 1 0/p 
BU4 3 7 KPiggl 4, 16, 18m$B<D%&_tm 
1 il 1 &l[El&r;5[il^D>^>^7>fC^3p^ hb 

£ 0 Standards 14* SI GMA©E s s e n t 
ial globlinfree HUMAN Alb 
umin^^c. B r o t h O&glCte, 
y hit. 0*4)1, 2. 4, 5 0S©lCt41 A5 1 0 
/p AMY 3 3HSA4£fct41 A 5 1 0/p AMY 3 



3HSAE2$, 3. 6<Dtt1Bfcttl A5 1 0/pBU 
4 3 7 1 ***ve*lX#y h Lfc. 
[01 6] MM6iNKttU 36B«c***UT«l« 
L&, t hjfa^^^fca-FTSDNAEW** 
f0T*So 

[017] s^+oMBBs^oBBtK-TBTfe 

*Bif4yny*l^6^ny^8**©B« 
3^0+HW^ay^©««, RtfpHSAE2# 

[01 8 A] 01 8 A14fc YM&T)\>Zf* 
Ofc*. D N A^^ST^^ l/c D N A^" U ^Y-O^ 

[0 1 8 b] 0 1 8 Bt4t hm7)i>7$ >m&=m& 

(Ditto* DNA-&rt«Tf^J*L/tDNA*U^V-©^ 

[0 1 8 C] 018 Ct4fc M^7J^$ >Bfi?MS 
DNA^ffiT^LfcDNAtU^T-^ 
□ y£3£5jVr0T&*« 

[01 8 D] 0 1 8 DJ4t h 6017)17$ >fife^«fg 
©fcafr. DNA^«T§«L^DNAtU^^ 
Dyir4*S-rBT**. 

[0 1 8 E] 0 1 8 E»4t hJkm7)V7*>mte=?m$k 

D-/£ 5£^T0T$>£. 

[0 1 8 f] 018 Fttt h&m7)i7$>m&?mm 

©ft*, DNA-&dt*T^UfcDNA^U^V-<D^ 
D^J 6 €r^"r0*C^^)« 

[0 1 8 g] 0 1 8 Gt4t hmr)i7* >m&*m& 

(Dtztb. DNA-&dt«T^jacbfcDNA*U^V— 

[01 8 H] 01 8HttkhJh»7JV^>3ie?«» 
(Dfctf), DNA-&*«T^*UfcDNA*U=fV-©^ 
n-/£8£*Vf0Ti&*o 

[019] **LfctMi*7^5>ft*BB-C38a 
n^X^l^pSDHSAEl 2 <0*!B*)HS*TB 
T**. fc*. ^X5HpT13S (Nco) 14, * 
lit r p^n^-^-S#tr4i»O^^X5 
*. 

[0 2 0] pASECifctturrsfc86©fchJlaii7;i' 

73 >it£TCD#!&0Tfc&. 

[0 2 1] thJfcfll7J^S>fctt*BT»»"r*fc» 
CD^7X=KpAMY33HSAE2 

[02 2] «WSbfcthJfill(l7;^5>**»BT«S 
f *?7X3 FpKT9 lHSAE40«j6^JH^Sr 
0T*£. 

[^RMiE2] 

[*§IE*t&#gt£] 0® 

[«iE^*^e*] ±0 
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[01] 



»• AAGCTTGGGa 
C A AAA CTTCA 
GAGCACCACC 
OAATCTO£AC 
• CTTCCCACCC 
CAACCCAACC 
CCTCCCCAAC 
A AATACCTCT 
TTCCCTAAAC 
TCCCTCCTCC 
COTCTOAAAT 
CCGCGCCTGT 
CACCTCACCA 
CCTCCGGACC 
CM-TCCTCCC 
'CAAATCCCCC 
AAAAACTACC 
CGACACCCCG 
CTCCA AAAAT 
TTCAAACCCC 
CACCTGCCTC 
CACGTCTCTA 
TOCTOCAAAC 
CTCAACCAGC 
TCCACCGAAT 
TACCTACCCA 
TCCGAAAAAC 
CCCAAACCA A 
AA ATGCTGC A 
OCTQCCTCTC 



TGGACCCTCA 
AAGCCCTCGT 
TTAAACTCCT 
A A A A C TCC C A 
TGCGCCAAAC 
AaTOCTTCCT 

tcgacctaat 
accaaatccc 
cttacaaagc 

CCAAACTGGA 
CCOCTTCTCT 
CCCACCCCTT 
AACTTCACAC 
TGCCCAAATA 
A A AAAC-CG CT 
CCCATC*TCCC 
CACAACC A A A 
ACTACrCTGT 
CCTCCCCACC 
TCCTTGAACA 
A ATACA A ATT 
CTCCCACCCT 
ACCCOCAACC 
TCT6CCTTCT 
CTCTGGTTA A 
AACAATTCAA 
AAC6CGAOAT 
CCAAACAACA 
A A C CTC A CG A 
ACCCTGCACT 



CAA ATCCGAA 
TC TC A TCGCT' 

aaaccaagta 
caaatcccto 

CTACCCTGAA 
TC ACC AC AAA 
CTCCACCCGA 
ACCCCGTCAC 
A G CTTTC ACT 
CGAACTGCCT 
C C AO AAATTC 
CCCCAAACCA 
CGAATGCTGC 
CATCTCCCAA 
CCTCGA AAAA 
GTCTCTGGCG 
AGAGGTAf TC 
GGTTCTCCTC 
CGCTCACCCA 
ACCCCACAAC ' 
CCACAACQCT 
CCTCC AACTA 
6AAACGTATC 
CC'aCGAA AAA 
CCGCCCT CCC 
eCCACAAACC 
C AAAA A A C AC 
ACTGAAAOCC 
CAAACAAACe 
CGCCCTGTAA 



GTTGCGC A CC 
TTCCCTCACT 
ACCC AATTCG 
C ACA CCCTCT 
ATCCCT6ACT 
G ACGAC AACC 
TTCCACCACA 
CCCTACTTCT 
CAATCCTGCC 
CACGAACCTA 
CGTGA A CCTC 
CAATTCCCAC 
CACCCCCACC 
AACC AGG ACT 
TCTCACTCCA 
CCTCACT.TCC 
CTAGGTATGT 
CTGCCCCTCG 
CACGAATCCT 
CTCA-TC AAAC 
CTOCTGGTTC 
TCCCGTAACC 
CCCTCCGCCC- 
ACCCCGOTTT 
TCCTTCTCCC 
TTCACTTTCC 
ACCCCTCTOO 
GTOaTCCACC 
TGCTTCGCTC 
tCATACGATC 



OTTTTAAAC A 
ACCTTCAGCA 
■ CTA AAACCTC 
TCCCTC ACAA 
CCTGCCCTAA 
CSAACCTCCC 

acgaagaaac 
acgcacccca 
acccggctga 
acccctcttc 
cattc aaagc 

AACTCTC TA A 
TTCTACACTC 
CCATCTCTTC 
TCGCACAACr. 

tt6aatc a a a 
tcTtctacca 
caaaaaccta 
acgcaa a agt 

ACAACTGCGA 

cctacaccaa 
tc6gtaa agt 
.aacactacct 
ctcascctct 

CTCTAGAOGT 
ACGCGCACAT 
TCC AACTCCT 
ACTTCCCACC 
AAGAACCV-AA 

c r 



CCTGGGTG AG 
GTCCCCCTTC 
CCTACCTCAC 
ACTCTCCACT 
ACAOOAACCC 
CCCCCTCCTT 
C TTCCTG A A A 
ACTCCTGTTC 
C A A AGCGGCA 
TCC AAAACAC 
CTCCCC AC-TT 
ACTCCTTACT 
CCCAGACCAC 
TAAACTGAAA 
AGAAAACGAC 
AGaCGTGTGC 
ATACGCTCCT 
CCAAACTACC 
GTTCGACGAA 
A CTCTTC AAA 
AAACCTACCC 
TCCCTCTAAA 
CTCCCTCGTC 
A A C T A A A TCC 
TO ACGAAACC 
CTGCACCCTC 
AAA AC ACAAA 
TTTCCTAGAA 
A AAACTCGTA 



[02] 

t h**7A,rE>«Kam 
4 

A»pAliHiiLyaSerClu?ilAlsHlsArzPbeLyiA3pLeuGlyGlu 

aaccttcccatccac cct c a c |a a a t c cg a a c tt c c c C AC c c tt t t a a a c A CC TCCCTCAC 
ttccaaccctacctcccactcttta|ggcttcaacccgtgccaaaatttctggacccactc 
r oJti = B = a a a w e a at. 



[03] 



[04 A] 



Hindm 
Kpnl 
SaU 
PstI 



100 200 300 400 500 To-,9\ 
— ^ : . Rind Q 

A«nrcaATCCA^acA(^TcciiAAGTTCcGCACccTm^ACAca(mc 

■ ACCCTACCTCCGACTCTrTAGCCnCAACGCirrCtt 

_ AACTTCAAACCCCTCtrrTCTGATCGCTTTtG^ 

I TCCCUCCAAGACTACC&U^<GACTUTCCM^ 

— CCAICTTAAACTGGTAAAC(^CTAACCGAAna^ 

n^AmaTTCAncGcnAACCwnnccAcaATCGACTCcnAC pjii 



Xbal 
BamHl" 



[04 B] 



2 

123 



45 

pHSA 



678 



Pill 

GAAMCTGCGACAAATCCCTGCACnCCCTGTTCC - 
ACtTTCTTnC ACCCTtrrrTACGCACCTCTGCGAC AA CC CAXTCTTTCACACCTC ACAACCCT 

CaAACCTA CCGTG.4 aATGCCTGaCTC CT CC CCTAAA CAGGAACC CC AACGC AACGAATGCTT CCT 
GGGACGCGCTTTGGATGCCACTrTACCGACTCACW 

TaCUCAAACAa;CAA{XCCAACnXCCKKaGCTTCCTCaWAG stir 

Aa^cAACTCCTCTnairrcnccGmcGAca 



—612- 



(31) 



ft§!¥4-2 113 7 



[04 C] 



[04 D] 



fell 

TC GACCT A ATCTGCACCC C.A TTCCACCACAACGAAG AAAC C7TC CTC AAAA AATAC 

ccAnACAcawcCTAACtrrccTcrrccmTnccAACCACTTrrnATC^ 

aCTACGA.WTC(^CCCCCTaCCCCTACTTaAC5CACCCCAACTCa(nTCTTCG 

nAOCCTCCCCCATrCCCCATCAACATCC(rrCCCCTTCACCACAACAACCCATm 

CTAaACCTTACAAACCACCTTTCACTCAATCCTCCCACCCCCCTCACAAA^CCATC 

ATCTTTCCTCC.\.UCTCAaTACCACCCTCCCCCCACTCTTTCCCC Sphl 



Spht 

CCTCnGCCCAMCTCW(XAACTaCTWCC^CCTAACCCCTCrTCTCCAAAA 

CTACcacaccccmcACCTcmcAacACTc^ 

CACCCTCTCAAATCCCCnCTCTCCACAAATTCCCTCAACGTCCATTCAAACC 

ACmACCCCAACACACCTCmAACCCACTrDCACCTAACmCCCACCCCTC 

CT«Ca(Tn-CCCCaCTCTCCCA[^OTCCCCAMCC^GMTTCCCAG.UGT 

MCCCGCGGAUCGCTCCC^CMCmCCTaTAACCGTCTTCAaCATTTG 

GTCTAAACTCGTrACTWCnGACCAAAGTfCACACCGAATGCTGCCACGGCGACCTT Xbal 
ACCAATGACTGCACTCGTTTCAAGTCTGGCTTACCACGCTGCCCCTGGAAGATC 



[04 E] 



Xbtl 

CTAGACTGCGCAGACGACCGTGtC£ACnGGCGAAATACATCTGCGAAiACCACGACTCC^7 

TCACCC(rraCCrCGCACCCnCUCCCCmATCTAGACCCTmMTCCTWGGTAGAGAAGAT 



CTCTTCTAAACTGAAACAATGCT« GAAAAAC CCCTGmGAAAAATCTCACTCaTCGCACAA 
nGACTTTCTTACCACCCTTTTTGGCGACCACCTrr^ 

GTAGaAMCCACCAAATCCCCCCCCaTCTCCCGTCT^ 

Ga(XmACGGCCGCCTA(UCCCCAGACACCGaWCTCMGC«CnACTTTTCTC^ 

GTGTCDIAAAACTACGCAGAAGCAAAAGAIXTATTCCTACGTATGTTCCTGTACC^ Sit I 

TTTCATCGCTCTTCGnTTCTGCATAAGGATCCATACAACCACATCCtTATCCGACCA^ 



H4F] 



crccA 

........ 



[04 G] 



T caaccca§Itt*^^ 

.c.TT CA T*«gSISS«igt*I£ISIJSIIMg£SSgSI£^I^:ic5££8EIc A Tc 



[04H] 



C*$ACCGCTCTCCTGCAACTGGTAAAACACAAACCGAAAGCA 
TCTCCCC A S4CCACCTTC ACC ATTTTCTCTTTCCCTITCCTTCSTTTCT 

TCAACCCTCCAAACCATCTTTTT4CC 

•* AA4T "If§«*tfI?«S*S*»?*«igI?gII^SI^J|4«i8*TTTTTT« 



-613— 



(32) 



[05] 



-211375 



SD KfaAiP AI»HU pHSA 45* eTIIJWeo) 12* 

r cgattagtaaggaggtttaaaatggacgctcac 

Hind 




[08] 



[09] 



Observe* : yet-Aip-AU-Hli-lyi-Ser-Clo-Vel- 
Predicted : Bet-A*P-AU-Hli-lTS-Sar-CI»-»»1- 



AU-Hli-Art-Phflr**Asp-Leo-Clr 
Ali-KU-An-Plie-Lys-Asp-Leo-Ciy 




PUB11§ i,3Ub 




pBU4J71 

7.7 kb 



[010] 



LiuVa ILeuAl *GlyPr» Al iAlaAI*SerAI iC I uThrAl aAanLrsScrAin 
TTCCTTCTCCCACCACCCCCCCCTCCCAGTCCTCAAACCCCCAACAAATCCAAT 
ftoO I 
C 

KM I 



—614— 
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[011] 



[012] 





-615— 
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ft&!¥4-2 1 13 7 5 



[HI 5] [SI 8 A] 

ng ACT^ATCGACCCTCACAA/TCCCAACnCCCaCC(Tm A^AC CT«CTCA( ^ 
250 12 5 64 32 16 6 4 2 1 0 broth broth* 5 ACCCTACnGCCAGTCTnAO^AACGCGTGtt^ 

^S^Y^I N \ J | ( ( ( S AACnCAAAGCGCTCtrrTCTGAKGCTTKWn'CACTACCTTCAC^ 
1 ' ' ' ' 1 TCCCUCCAAGACTAGCGJWUGGtoGra^^ 
Standards • 

M ^ CCACCnAAACTGCTAAACCMCTAACCWAnCGnAAMCCTGCGTAGCTCACCAATCTGCA 

uhr •• ncAcamccnuncGCTTAACcaTTrrccACccATCGAnrcnAC p$tr 

16 hr •••»•••• 
iahr c • • > mm • • 

12 3 4 5 6 1 2 3 4 5 6 
1jd . lul * 5 

[016] 

»• aaccttccca TCCACCCTCA caaatccgaa gttccgcacc cttttaaaca CCTCCCTCaC 

OAAAACTTCA AACCCCTCCT TCTCATCOCf TTCCCTCACT ACCTTCACCA GTGCCCGTTC 

CaGCACCaCG TTAAACTCCT AAACCAACTA ACCCaATTCC CTAAAACCTC CCTAOCTOAC 

C AATCtCf A C AAAACTCCC* CAAATCCCTC CACACCCTCT TCCOTCACAA *"CTCCACT 

CTTCCCACCC TOCCCCAAAC CTACGGTOAA ATCGCTGACT OCTGCGCTAA ACACCAACCC 

CAACCCAACC AATCCTTCCT TCACCACAAA CACGACAAGC CGAACCTGCC ««CTCCTT 

CCTCCCCAAG TCCACCTAAT CTCCACCMA TTCCACGACA ACCAaCAAAC CTTCCTCAAA 

AAATACCTCT ACCAAATCOC ACCCCCTCAC CCCTACTTCT ACGCACCCCa ACTCCTCTTC 

TTCCCT A AAC CTTACAAACC ACCTTTCACT OaaTCCTCCC agccgcctca caaaccccca 

TCCCTCCTCC CCAAACTCCA ccaactccct caccaaccta Accedes* TCCAAAACAG 

CGTCTGAAAT cggcttctct ccacaaattc cctgaacctc cattcaaacc gtggccactt 

c"«««T CCCAGCGCTT CCCGAAAGCA CAATTCG C AG AAGTGTCTAA ACTCGTTACT 
CACCTCACCA AACTTCACAC CCAATGCTCC CACCGCGaCC TTCTACaCTG CCCACaCCaC 
CCTCCCCACC TCCCGAAATA catctcccaa aaccaggact ccatctcttc taaactgaaa 

GA-A-TCCTCCC A A A A A C-CG C T GCTGGAAAAA TCTCACTCCA TCGCAGAAGT aCAAAACCAC 

CAAATGCCCG CCCATC^TCCC GTCTCTCGCG CCTOACT.TCC TTGAATCAAA aGACCTCTCC 

AA A AACTACG CAGAAGCAAA ACACGTATTC CTACCT A TGT TCGTCTACCA aTaCCCTCCT 

CCACACCCCG ACTACTCTGT CCTTCTCCTC CTGCCCCTGC CaaAAACCTA CCAAACTACC 

CTGG A A A A AT GCTCCGCAGC CCCTGACCCA CACCAATC6T ACGCAAAAGT CTTCCACCAA 

tgIttgaaga accccacaac "ctca-tcaaac agaac-tgcga actgttcgaa 

CAGCTGGGTG AATACAAATT CCAGAACGCT CTGCTGOTTC PCTACACCAA J*^"AC« 
CACOTGTCTA CTCCGACCCT GCTCCAACTA TCCCGTAACC TCGGTAAAC T TCCCTCTAAA 

t»?m!a!c ACCCCCAAGC gaaacgtatg CCCTOCG GOG— aagactacc t GTCCGTGGTG 

CTGAACCACC TCTCCCTTCT CC A CCAA AAA AC CC CC-G TTT CTGACCCTCT AACTAAATGC 

T«^oi" CTCTGCTTA A CCGCCGTCCO TGCTTCTCCG CTCTAGaCOT TCaCCAAAGC 

TAcJtaCCCA AACAATTCAA CGCACAAACC TTCACTTtCC ACGCGGACAT ^CCACCCTG 

tJcCAAAAAG AACCCCAGAT CAAAAAACAC ACCCCTCTGC tggaactcct AAAACACAAA 

«CA^a! ^aIaGAACA ACTGAAAGCG GTGATCGACC ACTTCGCAGC TtTC^TAGAA 

a!a?«tgca aacctcacga caaagaaacc tccttccctc AACAACCTAA AAAACTGGTA 
CCTCCCTCTC ACCCTCCACT CCCCCTGTAA tGAT ACCATC C 1 



II 7] 



[HI 8B] 



100 



200 



HJndin 
Kpnl 
SaU 
PstI 

Xbal 
SphI 
3amHI 



300 



400 



500 



Pstt 

GAAAACraGACAAATCCCTCCAtACeCTCnCKr^ 
AC(TrCTTnGACCCTCTrT/.GGGACCTG7GGGACM 

GAAACCTACGCTCAJUTvGnCACTGCTCCGCT 
GOACGCCCTTTaATCCUCTnACCGAXTGACUtt^ 

TCAGaCAjlACAaACAACtCCAACCTGCCGCWCTG€TTCGTCCGGA.« Salt 
A£GAiACCUCTCGTG7TICTGCTGTrGffiCnCCACCGCG^ttJACCM 



2_ 

123 



45 

PH5AE2 



7 

678 
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&§l¥4-2 113 7 



[01 8C] 



[SI 8 D] 



TCCACCTAATCTCCACCCCArrKACCrtCMCCMCAAACCTTCCTCAAAAAATAC 

CCAnACAOTWCCTMC(TrCC7(TT(^ncnTCCAACCACTTmTATCCACATCa 

CTCTACCAAATJmCCCOTCACCCGTACTrCTACCCACCCOACTKTCncnCC 
nAWXrrGCKXACT^CATCAACATCCCTCCCCTTaa 

aAMC(TlACAWCWWmCACTCMTGCTWCAG(^CTCACAAA(^ 

ATCTrTrcTK.U.\CTCACTTACCACCCTCCCCCCAC7CTnCaC Srtl 



SpbZ 

cCTccTccccAum(^ccA.<crK(^ACTAAC<rr.uccc{rrcmTG CAAAA 

CTACKACCACCCCmCACCT(maCCWCTCCTTCCAmC€CACAAJW 

CACCCTCTt^TCCCCnaaCaCAAAnCCCTCAACCTKATTCAAACC 

AtrnTACCCCAACACACCTtTTTAACCC>mCC;CCTAACmCCt\CCCCTC 

CTKCCACmcmcaGTCCCACCGmCCCGAAA^ 

GTCTAAACTGCnACTGACCTWCCAAAGTTCACACCGAATGCTOCACGC XbU 

accaatgactgcactcctttcaactctcgcttacgaccgtgcccctggaacatc 



[01 8 E] 



XfatI 

CT AGA CTG CGC AG A CGAC CfrGOKACCTCGCCAAATACATCTGCGAAAA CCAGG ACTCCAT 

TaCCOTaCCTGG1^CGCa«ACCCCmATCTiWCGCTmCCTCCTGACGTAGAGAAGAT 



ctcttctaaactwaagaatgctcccaaaaacccctgctgcaaaaatctcactccatcgcagaa 
ttcactncttacgacgcttttogcgacgacnttttagagtc 

GTAGAAMCGACGAAATGCCCCCGGATCTtCCCTCTXTGGCGGnGACTTCCnGAATCAAAAGAC 
GCTCCTnACGGCCGCCTAGAGGGCAGAGACCCCCGACTGAAGCAACnACTTnCT^ 

CTCTGCAAAAAmCCCAGAACCAAAACAtCTAnOTAGGTATmcaCTACCAATACGCTCG Si II 
mGATGCGTmCCTTTTCTGCATAAGG.^TCCATACAACCACATCCnATCCGACCACCT 



[01 8F] 



AACTTTCC 

""» A "8SI8gII8^5«Sa8« e f8??5SI'i4lS«H^«gI88?«SI8II^« 0 Tcc*c e c 
eACITOCG J8MHS»?II88«8«88gI8I88I88III88I?8^84f«?8 er * c «,., 



[01 8 G] 



c^«g88488I8I8!!^I8£8?8E8I88I88it8IiIS888»{88I888in ACTTCecT 
• .c S *8IM«88I88* A *8 A 88888 , *888 AA *88«I88S8I888888* 4 8 , 8I ACCTCT " 6 
.eccX88X88I8 AA S8*88I8I888II8I88 A 88 AAAAAA 888888III8I8 A 888 TC ' rAAt '' A 
»c*TT«»T AA I88I88«88 AA I8I8I88II AA 888888I888I8EII8I888gIe.Te 



[01 8 H] 



" ; . iA 88II8f88i AA 88]! A 88I A 888 AAA 8i A II8 AA 88Sfl ,AA 88lACTc».c 
""""8*i8888 A S A IiI88 A 888I8n88J A n A 8 AA 8E88 A 8iIcTtTTTTc 
"*'*«" A 8 A 8888I8I88I88 AA 8I88Itt A i8 A S AAA 888 AAA 88 A r 6 «TT«T 
»«"»"?S a *8I8 aaa 8888I8 a I88 a 88*8II888*88III88J a 8ttttt*c 6 
AAAAAT «I88? AA 88I8 A 88 A ! AA, 8 AAA 88I88II8I8.I8 AA 8 A *88*rTTTTTc 
T "" AAe I88I A 88I888I8I8 A 888I88 A 8I88888I8I AA X8 A I A 8cT« ..-«» 
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(36) 



#M¥4--2 113 



[01 9] 



[02 0] 



pHSAE2 4.s* 

Hin dill 



pYUSftco) 12Jb 





agcttotaatgatagc 

acattactatcgccgg 

K Inilll cohnlv. 



Hindi » I |i«HI 



FoJtl 



BarrH 
Fok I 



canACTwawsmAAMTtiGCGCTDc B awH I 
TMTOTToaa*A*imAa3rawrmrn* C I e I 



Largest fragiant 
, LSkb 



Large fragment 
. 18 kb 



cut 



SD 



fetApAiaKistoSer 



a«Qt ccacg taaasaagota tjCGATTAGTAAGGACGTTTAAAATOCiACCCTCACaaatcc 
ticaaotscatttttcccBtag3rAATCAnCCTCCAAATT7TACCTGCGAOTGTTTAgi 




PSOHSAE )Z 



9a bW 



[02 1] 




»ucu 

I7kb 



Hi nil I I 
I I ■ H I 



Not I 

GGCCOCOCAGTGCTOACaCTCAC 

CGCCTCACOACTCCGAOTGTTTA 

Fokl eahtsivt 




<5W> Pokt 



I Fokt 
| 3mH1 



1 ta kb 




131* 



I 1 HS * 
• •■HI G[ Ef*J9DNAB# 




pAsicj pUC3iHSAE 

1.9 ka 4. j kb 




B wet I 11 »— 13 

vn uo jiii «t rit in, au *«» w» 

9 t l • l i i lsGCC GCOAOTOCTOACOCTCAC 

^.Biecf itcl(9ictt(( fi|C QCTCAC6ACTGC0AGTGT TTAnc t ici^ 



MS* 

up Jtt alt in %m cm *»i 



IJ kb 



□ MSA 
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[02 2] 




(5i)iDt.ci. 5 frftmm&n fi mat^ai 

C12R 1:19) 
(CI 2N 1/21 

C12R 1:125) 

(C 1 2 P 21/02 

C12R 1:19) 

(C 1 2 P 21/02 

C12R 1:125) 

(C 1 2 P 21/02 

C12R 1:08) 



—619- 



